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ABSTRACT
The Phase I Remedial Investigation Work Plan for the Pasco Landfill in Pasco, Washington
describes the various steps or phases essential to the investigation process and defines the
activities that will be conducted during this investigation. This Phase I Remedial Investigation
will be completed under an Agreed Order with the Washington Department of Ecology (Order
No. DE92TC-E105) and in compliance with the Model Toxics Control Act (Chapter 70.105D
RCW and Chapter 173-340 WAC). Because the Pasco Landfill site is on the National Priority
List, the Phase I Remedial Investigation will also be conducted in a manner consistent with the
National Contingency Plan (40 CFR Part 300).

The objective of this investigation is to gain additional information on the nature and extent of
contamination in the air, soil, and groundwater near potential contaminant sources at the Pasco
Landfill. A Preliminary Risk Assessment will also be completed. This Work Plan describes
the various steps proposed for gathering the necessary site characterization information and data
and for performing the Preliminary Risk Assessment.

As part of the Work Plan (Volume I), a Sampling and Analysis Plan (Volume II), a Data
Management Plan (Volume III), a Health and Safety Plan (Volume IV), and a Public
Participation Plan (Volume V) have been developed for the performance of this project.
Completion of the work defined in these planning documents will be followed by a Phase II
Remedial Investigation (if necessary) and a Feasibility Study. The Washington Department of
Ecology will ascertain the need for additional remedial investigation activities and the scope or
the Feasibility Study based on the findings from the Phase I Remedial Investigation. Following
the Feasibility Study, any need for remedial action will be determined by the Washington
Department of Ecology.
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EXECUTIVE SUMMARY

This Phase I Remedial Investigation (RI) Work Plan has been prepared for the Pasco
Landfill Potentially Liable Party (PLP) Group, which is comprised of 29 parties. This project
is being completed under an Agreed Order with the Washington Department of Ecology
(Ecology) in compliance with the Model Toxics Control Act (MTCA) (Chapter 70.105D RCW
and Chapter 173-340 WAC). '

This Work Plan is accompanied by a Sampling and Analysis Plan (SAP), Health and
Safety Plan (HASP), Data Management Plan (DMP) and a Public Participation Plan (PPP).
These five plans constitute the complete Work Plan package for the Pasco Landfill Phase I RI.
The work described in these documents is intended to conform with MTCA regulations and is
consistent with the National Contingency Plan (NCP) and pertinent U.S. Environmental
Protection Agency (USEPA) guidance documents.

This Work Plan consists of the following five major elements:

introduction;

site background;

Preliminary Conceptual Site Model;
Work Plan rationale; and

Phase I RI tasks.

The specific activities proposed by the PLP Group are presented in Chapter 5 and in the

accompanying planning documents. These activities are divided into seven separate elements:

Project Planning;

Community Relations;

Field Investigation;

Sample Analysis/Validation;

Data Evaluation; ,
Preliminary Risk Assessment; and
Reporting.

11/10/92/bpasco:1313.d8(4419) ix




The objective of this Phase I RI is to gain additional information on the nature and extent
of contamination in the air, soil, and groundwater near potential contaminant sources at the
Pasco Landfill. A Preliminary Risk Assessment will also be completed to gain an understanding
of the potential risks associated with the contaminant sources present at the Pasco Landfill. This
Work Plan describes the various steps necessary for gathering the site characterization
information and data and for performing the Preliminary Risk Assessment.

This Work Plan and the accompanying documents are designed to be flexible because
- field conditions may dictate various changes in scope or procedure. Significant changes will be

presented to Ecology for concurrence prior to implementation,

11/10/92/bpasco:1313.d8(4419) X




1 INTRODUCTION

This Phase I Remedial Investigation (RI) Work Plan for the Pasco Landfill was prepared
for the Potentially Liable Party (PLP) Group by Burlington Environmental Inc. (Burlington).

The Work Plan development process began with Project Scoping, which included:

] existing data review and analysis; and

o development of a Preliminary Conceptual Site Model (PCSM) addressing:
- population and environmental concerns at risk;
- exposure pathways;

- hazardous properties, environmental fate, and form
of potential contaminants of concern;

- hydrogeologic framework;
- climatic factors;
- source identification;

- preliminary identification of Applicable or Relevant
and Appropriate Requirements (ARARs); and

- preliminary identification of remedial action
objectives and alternatives.

The existing data review and analysis and the resulting PCSM were used in formulating the
Work Plan (Volume I) and other planning documents, that include the Sampling and Analysis
Plan (Volume II), Data Management Plan (Volume III), Health and Safety Plan (Volume IV),
and Public Participation Plan (Volume V). The PCSM findings are presented in Section 3.

11/10/92/bpasco:1313.d8(44 19)
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1.1

The objectives of the Phase I RI Work Plan are to:

1. Define the Phase I RI activities proposed for this investigation.

2. When implemented, produce data that will aid in gaining a further
understanding of the nature and extent of contamination in the air,
soil, and groundwater near potential contaminant sources at the
Pasco Landfill.

3. When implemented, complete a Preliminary Risk Assessment that
will evaluate the potential risks to human health and the
environment posed by the potential contaminant sources.

4. When implemented, define the need for any additional remedial
investigations and the scope of the Feasibility Study.

1.2 Regulatory Authority

This investigation will be completed under an Agreed Order with the Washington State
Department of Ecology (Ecology) (Order No. DE92TC-E105) in compliance with the Model
Toxics Control Act (MTCA) (Chapter 70.105D RCW and Chapter 173-340 WAC). The
investigation will also be consistent with the NCP as well as the approach outlined in the U.S.
Environmental Protection Agency (USEPA) Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA or Superfund) guidance, including Guidance for
Conducting_Remedial Investigations and Feasibility Studies Under CERCLA (USEPA 540/G-

89/004, 1988) and Conducting Remedial Investigations/Feasibility Studies_for CERCLA
Municipal Landfill Sites (USEPA 540/P-91/001, 1991a). Specific MTCA and CERCLA

guidance used in the development of the various planning documents are listed in each

document.

11/10/92/bpasco: 13 l3.d8(4419)
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2 SITE BACKGROUND INFORMATION

This section summarizes the site background information gathered from various
regulatory agency reports and other historical documentation. Geographic location and existing
conditions are discussed as well as operational history, previous investigations, and site ranking.
This information is considered preliminary and will be updated in the Phase I Remedial

Investigation after a more comprehensive analysis of the site history is completed.

2.1  Geographic Location and Existing Conditions

The Pasco Sanitary Landfill is located approximately 1.5 miles northeast of the City of
Pasco, Washington, in the southwest quarter of Section 15, and the northwest quarter of Section
22, Township 9 North, Range 30 East, Willamette Meridian, in Franklin County, Washington
(See Figure 1). The landfill occupies a 250-acre site consisting of gently rolling hills surrounded
by rangeland and irrigated cropland. The site is currently operated as a sanitary landfill and
accepts municipal solid waste from the Benton, Franklin, Walla Walla, and Adams Counties.
A permit application is pending before the Benton-Franklin Health District for a new, lined

landfill cell on the northern-most portion of the site.

2.2 Site History

Table 1 summarizes the ownership and lease history of the Pasco Sanitary Landfill
(shown on Figure 2). The parcel designations in Table 1 were assigned by Burlington and do
not necessarily correspond to platted parcels. From the records reviewed, the exact locations
of all parcels listed on Table 1 could not be fully established. Generally however, the following
information is known. Parcels 1, 2 and 5 are the northwest quarter of Section 22. Parcels 3
and 4 are in the southwest quarter of Section 15. Parcel 6 is in the northeast quarter of

Section 21.

11/10/92/bpasco:1313.d8(4419)
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Table 1
SUMMARY OF OWNERSHIP/LEASE HISTORY

PASCO LANDFILL
PASCO, WASHINGTON

SIZE

PARCEL (ACRES) OWNER/OPERATOR 7 - TIME
! 40 1. Dietrich/same dba Basin Disposal 1958-1971
| Leased to RRC 1973-1980
Leased/Sold to Pasco Sanitary
Landfill 1981-1992
2 40 Same as 1 Same as 1
3 40 -BNRR/owner-lessor
RRC/lessee 1973-1980
PSL/lessee or owner 1981-1992
4 10 Same as 3 Same as 3
5 40 BLM/lessor
RRC/lessee 1973-1980
PSL lessee or owner 1981-1992
6 40 Columbia East Development pre 1988
L. Dietrich  1988-1992

bpasco:1313.1
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Table 1 provides ownership history beginning in 1958 with the opening of the landfill.
The various parcels have been owned by Mr. John Dietrich, Pasco Sanitary Landfill (PSL),
Burlington Northern Railroad (BNRR), U.S. Bureau of Land Management (BLM), and
Tomlinson Dairy. Lessees have included Resource Recovery Corporation (RRC) and Pasco
Sanitary Landfill. |

Throughout the site history, waste disposal was conducted under permits issues by the
Washington Department of Ecology (Ecology) and the Franklin County Health and Planning
Departments. The landfill was operated by John Dietrich, doing business as Pasco Garbage
Service from 1958 to 1971, in conformance with accepted practices as an open burning facility.
With the exception of yard waste (vegetation) and brush burning which was halted in mid-1992,
all burning was halted in 1971 and the site was converted into a sanitary landfill.

In the early 1970s, Chemical Processors, Inc., a solvent recycling company, ascertained
the need for an industrial waste disposal facility. Chemical Processors, Inc., examined several
sites in eastern Washington. Mr. John- Dietrich dba Basin Disposal, Inc., and Chemical
Processors, Inc., then formed Resource Recovery Corporation (RRC) for the purpose of utilizing
the Pasco Landfill site for an industrial waste disposal facility. A plan of operations was
developed by RRC and submitted to the Franklin County Health Department and Ecology.
Following review of the plan for the industrial disposal facility, Ecology approved the plan of
operation and issued Industrial Waste Discharge Permit No. 5301 to RRC, The industrial part
of the site was operated from late 1972 through 1974 and accepted primarily bulk sludges and
drummed wastes. Industrial wastes were segregated into five zones at the facility designated
Zones A, B, C, D, and E. The locations of these zones and other landfill "potential source
areas" are shown on Figure 2. These zones are described in more detail in Section 3.6.

In 1973, in response to concerns from the agricultural community and the Franklin
County Commissioners, Ecology undertook an independent investigation of the RRC facility
(Ecology, 1973). This investigation and other investigations previously completed at the site are
listed in Table 2. '

11/10/92/bpasco: 1313.d8(4419)



Table 2
PREVIOUS SITE INVESTIGATIONS

PASCO LANDFILL
PASCO, WASHINGTON

‘ |
Investigation Source | Date | Purpose
Resource Recovery Corporation | Washington Department of 1973 Evaluate site operations and potential
Industrial Disposal Site Evaluation - Ecology environmental impacts
Evaluation of the Pasco Sanitary ' JUB Engineers 1981 Evaluate site operations
Landfill Waste Disposal Practices | |
Ground Water Quality in the Vicinity | JUB Engineers 1983 Evaluate groundwater quality ‘
of the Pasco Landfill | | conditions
Preliminary Site Inspection Report of ‘ Ecology and Environment, Inc. 1985 | Preliminary Site Inspection (PSI) as
Resource Recovery Corporation, a required under CERCLA program
- Pasco, Washington 1
Final Report for Resource Recovery Ecology and Environment, Inc. 1986 Follow-up to PSI in support of site
Corporation, Pasco, Washington | ranking under the CERCLA hazard
ranking program
Field Investigation Report for Pasco | Ecology and Environment, Inc. 1987 Follow-up to PSI in support of site
Sanitary Landfill/Resource Recovery : ranking under the CERCLA hazard
Corporation, Pasco, Washington ranking program
Preliminary Health Assessment for United States Department of Health | 1990 | Preliminary health assessment as
the Pasco Sanitary Landfill, Pasco, | and Human Services, Agency for required under CERCLA program
Franklin County, Washington Toxic Substances and Disease
Registry
bpasco:1313.2
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In 1974, the landfill began accepting septic wastes for open pit evaporation and disposal,
a practice which was discontinued in 1989. The industrial part of the facility was closed in
early 1975. The closure plan was prepared by Ecology and imp]em'ented by RRC. The closure
plan included moving some wastes to a polyethylene-lined trench and covering all zones with
a composite cap of three feet of soil, 4-mil polyethylene sheeting, and an additional two feet of
soil.

Monitoring by Ecology in 1975 after closure of the industrial portion of the facility
revealed no air, soil, or groundwater contamination with herbicides 2,4-D or 2,4,5-T.
Subsequently, in 1979, Ecology relieved RRC of the obligation to perform additional soil and
air sampling. Ecology later sampled groundwater in the vicinity. No contaminants were found
(Nellermoe, 1988).

In 1981, Pasco Sanitary Landfill, In¢., now owned by Larry Dietrich, took over as owner
and operator of the facility. Beginning in 1982, groundwater monitoring wells were installed
by JUB Engineers under an Order from Ecology. Those wells, in addition to wells installed
after 1982 to monitor the landfill, have been sampled regularly in accordance with WAC 173-
304 and the landfill permit.

As part of USEPA’s nationwide dioxin investigation, the site was investigated in 1984,

This site was included because of known pesticide wastes buried there, No dioxin contamination

or other organic contaminants were identified in the water at the site at that time, Ecology and

Environment, Inc. (E&E) performed another site investigation in 1985, Their report (E&E,
1986) was completed in June of 1986 and identified several volatile organic compounds (VOCs)
present in groundwater at three monitoring wells. They concluded that trace amounts of
contaminants may have migrated outside of RRC’s burial Zones A, C, D, and E. No evidence
of contaminant migration from Zone B was found. The report states: "Groundwater
contamination by organics occurred only beneath or adjacent to the former municipal disposal
and burn area...".

On June 1988, the USEPA published amendments to the National Priorities List (NPL)
that included the Pasco Landfill as a proposed Superfund site. The site was formally included
on the NPL list in February 1990.

11/10/92/bpasco: 1313.d8(4419)
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3 PRELIMINARY CONCEPTUAL SITE MODEL

The Preliminary Conceptual Site Model summarizes the current understanding of the site
and addresses sources of contamination, potential exposure routes, and potential human and
ecological receptors. Preliminary identification of pertinent laws and regulations and remedial
action objectives is also included in this section. This section was based, in part, on the
previous investigations listed in Table 2 of Section 2. These investigations were not completed
under current MTCA protocol, and therefore may not be entirely acceptable for use in this Phase
I RI. Also, all data and information in these investigation reports have not been independently

verified and may not be fully accurate.

3.1  Population and Environmental Concerns at Risk

Population data and information on current and future land use trends were gathered to
gain an understanding of the general population profile and sensitive subpopulations in the area.
Ecological information was obtained from several state agencies for use in assessing the

existence of sensitive flora and fauna in the site vicinity.

3.1.1 Population Profile and Land Use

Population concerns were evaluated based on information from the Tri-City Industrial
Development and Economic -Council (TRIDEC), the Pasco Community Development
Department, and the Franklin County Planning Department. The distribution of sensitive
subpopulations; anticipated development of the area; and recreation, residential, or tribal use of

the area were examined within a one-mile and four-mile radius of the site.

11/10/92/bpasco:1313.d8(4419)
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Figure 3 shows the one-mile and four-mile radii around the site. The property
surrounding the landfill is zoned C-3 (general business, commercial) and unincorporated county
agricultural. Within a one-mile radius of the site, two areas are not zoned general business or
agricultural. One of these is property within the Pasco city limits zoned RMH-2 (residential,
mobile home). This area is located directly west of the central portion of the site. It was
designated RMH-2 in 1960, but has always been agricultural. The future plan for this property
is to convert its zoning designation to C-3 (City of Pasco Community Development Department,
November 1992). The second is the Tomlinsbn Dairy property, located to the southeast of the
site. This property is zoned RMH-1 (residential, mobile home) to accommodate four mobile
homes occupied by Tomlinson Dairy employees (City of Pasco Community Development
Department, November 1992).

At most, approximately 40 people work within the one-mile radius. This consists mostly
of agricultural workers and the landfill operators. No schools, retirement homes, or recreation
areas are located within the one-mile radius. _

The four-mile radius encompasses Pasco city limits. Within the four-mile radius, heavy
commercial, light industrial, residential-suburban,and agricultural Zoning. is found. Roughly
21,000 people reside within this radius according to the 1990 U.S. Census. All but
approximately 120 of these people live within the west, southwest, and southern directions of
the landfill. The remaining people live in the sparsely-populated north, northeast, and eastern
directions of the landfill. As of April 1992, 189 seniors were identified living in convalescent
homes within the part of the four-mile radius located inside the Pasco City limits. Within the
entire four-mile radius, no known tribaliclaims exist.

Several parks, including Hood Park on the Snake River, a golf course, a yacht marina,
and Sacajawea Park are within the four-mile radius, as are most Pasco schools, a hospital, a
retirement complex, and dairy and agricultural facilities. Recreational fishing and water sports
are enjoyed by the general public within the four-mile radius. A seasonal recreational vehicle
park with 30 available spaces, is located at the intersection of Highway 395 and Highway 12,
southwest of the landfill. Its occupancy is negligible except during the summer months. Most

heavy commercial and light industrial zoning is within the Pasco city limits. A truck stop is

11/10/92/bpasco:1313.d8(4419)
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located approximately two miles north of the site in an area zoned light industrial. Outside
Pasco, the county is zoned mostly agricultural. No city water or sewer for residential use is
provided outside the city limits.

The northeast portion of the City of Pasco has had plans for expansion since 1986. Other
than a mobile home park located north of Lewis Street and south of Highway 12, there is no
current residential demand in this area of the city. A planned expansion loop of the city water
supply will connect Commercial Avenue with Lewis Avenue. This city annex, located
approximately 1.5 miles southwest of the site, is triangular in shape and is bordered by Lewis
Street on the south, Highway U.S. 12 to the east/northeast, and Cedar Avenue on the west. At

present, the annex is zoned for the following uses:

o general business;

. transitional residential;
. light industrial; and

° retail business.

The City of Pasco is in the process of revising its comprehensive plan and expects a July 1993
availability date. Continued commercial and conventional residential use is planned for this
annex. However, currently, a trend towards increased commercial use without an accompanying
increase in residential use has been observed (City of Pasco Community Development
Department, November 1992). '

Further plans for the area encompassing a four-mile radius include a possible agricultural
waste processing facility in the Hillsboro area, northwest of the landfill. An urban growth
initiative goes into effect in 1992 and most likely will restrict use of the land north and east of
the landfill other than its current agricultural and light industrial use. A significant portion of

this land is owned by the Washington State Department of Natural Resources (WDNR).
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West and southwest of the landfill will likely continue with heavy commercial and
industrial use including an expanding truck farm. Directly south of the landfill will likely

continue with its present and slowly expanding light industry and agricultural facilities.

3.1.2 Threatened and Endangered Species

The presence of threatened or endangered species within a one-mile radius of the Pasco
Landfill was evaluated. To assess the potential proximity of ecologically sensitive populations,

Ecology maintains the U.S. Fish and Wildlife Services’ National Wetlands Inventory
(NWI). The NWI is an inventory system which identifies riparian, wetland, and deep water
habitats on mapped reports based upon the Cowardin classification system. Under the Cowardin
System (Cowardin et al., 1979), wetlands are classified within a hierarchical organization
according to plants, soils, and frequency of flooding. The NWI map was prepared through
stereoscopic analysis of high-altitude color infrared aerial photographs and is limited to
identifying the general location and extent of wetlands within the specific region.

The NWI map shows a pond located approximately one-quarter mile south by southeast
of the Pasco Landfill perimeter. This is a man-made dairy pond. This open-water pond is less
than six feet deep at its deepest point, and has a tested salinity of less than five milligrams per
liter (mg/L). The immediate perimeter of this pond consist of seasonally-emergent plants and
is separated from the landfill by a 20-foot rise in land contour. |

The WDNR searched the Natural Heritage database system. The Washington Natural
Heritage Program is responsible for maintaining information on the state’s endangered,
threatened, and sensitive plants, as well as high-quality native plant communities and wetlands.
At present, they have no record of rare plants, high-quality native wetlands, or high-quality

native plant communities in the vicinity of the Pasco Landfill.
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The WDW reviewed their database system for nongame species of concern near the
Pasco Landfill. Their database is comprised of "element occurrences.” An “"element" is a
natural feature of particular interest because it is exemplary, unique, or endangered on a
statewide or nationwide basis. An "element occurrence" is a reported or confirmed locality of
a native vegetation community, or a significant habitat for a plant or animal species 6f concern,

This review of WDW'’s database did reveal one animal species on this list, Athena
cuniculariag or Burrowing Owl. This animal is designated as a state candidate species under
WDW Policy 4802. As such, the owl is managed by the WDW, as needed, to e.nsure the long-
term survival of its population in Washington. The location of this species is confirmed within
a Y%-mile radius of the landfill.

On July 28, 1992, the WDW visited the Pasco Landfill to evaluate wildlife habitat under
the Priority Habitat Designation Program. Although they did not observe the actual presence
of Burrowing Owls, due most likely to the fact that its yearly nesting season is over, WDW did
conclude that the site would continue to provide habitat for wildlife as long as some open space
is provided, Furthermore, as the landfill is restored to a permanent cover, the WDW believes
that this action would most 1ikély have a beneﬁcial. effect upon the owls’ population and the
wildlife community in general (WDW, 1992).

Pertinent correspondence from state agencies pertaining to threatened and endangered

species is provided in Appendix A.

3.2  Chemicals of Potential Concern/Exposure Pathways

This section provides a qualitative evaluation of the potential sources of contamination,
pathways of exposure, and receptors. The evaluation in this section is based on currently
available information regarding the environmental setting and the nature and extent of
contamination. Available reports were reviewed to provide an initial focus on the chemicals and

exposure pathways of concern.
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From the perspective of the federal Agency for Toxic Substances and Disease Registry
(ATSDR), the primary migration and exposure pathways of concern relate to the potential future
migration of site-impacted groundwater to private drinking water or irrigation wells. The Health
Assessment (HA) prepared by ATSDR (1990) states, "The site may pose a future heaith concern
because of the potential for toxic substances to migrate through the groundwater to wells used
as a potable water source."” |

Unauthorized access to the site is restricted due to fencing and rough terrain. The
industrial waste disposal areas at the landfill were covered with three feet of soil, a polyethylene
liner, and an additional two feet of soil. Except as noted below, in lieu of an engineering
evaluation on the expected long-term integrity of the soil cover, it is assumed for this
preliminary evaluation that direct contact with buried industrial wastes by the public will not
occur.

As the ATSDR report indicates, the primary migration and exposure pathways of concern
relate to impacted groundwater. Consequently, the scope of this section focuses on this medium.
Although they cannot be fully discounted at this time, impacts to other media and the associated

potential exposures are deemed less likely to be significant. These potential exposure routes may

include:
. direct contact with the sludge and municipal landfill areas;
. ‘inhalation of impacted dust from the sludge and septage areas; and
. inhalation of landfill gas.

For project scoping purposes, a listing of the chemicals of greatest relative potential
concern was established. This was accomplished through review of the ATSDR HA and other

groundwater quality data. The HA conducted by ATSDR indicated the presence of several
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chemicals in on-site monitoring wells that exceeded their respective USEPA maximum

contaminant levels (MCLs). Those chemicals cited in the HA include:

U 1,1-dichloroethane (1,1-DCA);

. 1,1-dichloroethylene (1,1-DCE);

° 1,1, I-trichloroethane (1,1,1-TCA);
. trichloroethylene (TCE);

J vinyl chloride; and

L xylenes.

The MCL cited in the HA for xylenes was 440 micrograms per liter (ug/L). In January
1991, the USEPA issued a revised MCL for xylenes of 10,000 ug/L (Federal Register, 1991).
Before eliminating xylenes as a primary chemical of potential concern (COPC), historical
groundwater monitoring results were reviewed to evaluate if xylenes were ever detected at levels
exceeding the USEPA MCL of 10,000 ug/L. The highest concentration of xylenes (2,850 ug/L)
was detected on March 1990 in Monitoring Well EE-3. This concentration is approximately one
order of magnitude below the current USEPA MCL. All mean concentrations for xylenes were
at least two orders of magnitude below the current USEPA MCL. Also, reported xylene levels
did not exceed Methods B and C criteria established in MTCA or those found in Washington
Administrative Code (WAC) 246-290-310 or WAC 173-200-040. As a result, xylenes were not
included as a COPC. _

The historical groundwater monitoring results were reviewed and compared to both
federal and state groundwater criteria to evaluate if other chemicals should be included as
COPCs. Since trans-1,2-dichloroethene (trans-1,2-DCE) was detected in monitoring well EE-3
on December 1987 at 190 ug/L, which exceeds the current USEPA MCL of 100 ug/L, this

chemical was added as a COPC. Toluene, tetrachloroethene (PCE), and chloroform were also
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added as COPCs because maximum concentrations detected exceeded either federal MCLs or

MTCA groundwater cleanup criteria.

This list of COPCs should

chloroform;
1,1-DCA;
1,1-DCE;
trans-1,2-DCE
1,1,1-TCA,;
PCE;

TCE,

toluene; and

vinyl chloride.

The nine COPCs that will be the focus of this section are:

be considered preliminary. In the Preliminary Risk

Assessment that will be prepared in conjunction with the Phase I RI report, a revised list will

be developed based on the site characterization information compiled through the Phase I RI.

The revised list will be carried forward to any additional remedial investigations and the

Feasibility Study.

3.2.2 Exposure Pathways

Three basic components are necessary before an exposure pathway is considered

complete: a source of a hazardous substance, a mechanism for its release and transport in the

environment, and either a human or environmental receptor. As previously discussed, the

primary contaminant migration pathway identified relates to the migration of site-impacted
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groundwater. A review of available project reports was used to provide a preliminary
identification of the potential receptor points for the groundwater pathway in context with the
local hydrogeological setting (see Section 3.4.1).

For the purposes of this report, groundwater associated with the Pasco Gravel is
identified as the shallow aquifer; groundwater associated with the Ringold Gravels is identified
as the intermediate aquifer and groundwater associated with the Ringold Clays or the Columbia
River Basalt is identified as the deep aquifer. These geologic units are discussed further in
Section 3.4.1. Depths to the shallow aquifer range from about 40 to 75 feet (E&E, 1986). The
shallow and intermediate aquifers extend to a depth of approximately 140 feet. Groundwater
flow is to the southwest with a hydraulic gradient of about 0.004 to 0.005. The site is
approximately three miles northeast of the Columbia River at Lake Wallula, which lies directly
downgradient. The site is also approximately three miles northwest of the Snake River. The
channel of the Snake River is oriented approximately parallel to the hydraulic gradient.

The nearest downgradient off-site user of groundwater was identified as the Tippett Well,
which is approximately 1,600 feet downgradient of monitoring well EE-3 (Sweet-
EdwardsyEMCON, 1988). There is one on-site potable groundwater well, as well as 12
domestic and commercial wells, and 18 irrigation wells within one mile of the site (ATSDR,
1990). As discussed in Section 3.4.2, these ATDSR data differ from the other groundwater
usage information gathered for this PCSM. Well records from the U.S. Geological Survey show
that most local wells obtain groundwater from the shallow and intermediate aquifers (E&E,
1986). A man-made dairy pond is located approximately 1,500 feet south-southeast of the site;
however, groundwater level informafion from 1985 (E&E, 1986) suggests that the water table
is approximately 40 to 70 feet below ground surface in this area. Since this pond is less than
six feet deep at its deepest point (Ecology, 1992), it cannot be considered as a potential
discharge point for the shallow aquifer,

The preceding information suggests that the most plausible potential human receptors
include the local residents downgradient of the site who may use the shallow aquifer for

domestic purposes. It should be emphasized that there is no evidence that the residential
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groundwater wells have been adversely impacted by site-related contamination. The HA
conducted by ATSDR (1990) states, "Currently, no off-site wells show evidence of

contamination attributable to the site."

A secondary potential exposure route is associated with users of the intermediate or deep

aquifers. At this point, there is no evidence suggesting 1) that intermediate or deep aquifers
have been impacted or 2) as stated above, that off-site domestic wells have been impacted by
the Pasco Landfill. However, the intermediate and deep aquifers will be addressed through the
Phase I RI.

Based on the findings of risk assessments performed at other sites that involved a
quantitative evaluation of similar exposure pathways and a recognition of the nature of the
chemicals detected, the most critical potential exposure pathways regarding domestic
groundwater use appear to be direct ingestion, absorption, and inhalation of VOCs during
bathing or showering. In addition, the use of potentially impacted groundwater for crop
irrigation must also be considered a potential route of human exposure at this time. However,
the degree of volatilization from the irrigation process will likely cause significant reduction in
VOC levels prior to plant uptake. Inhalation exposures of field workers may also occur,
although potential exposures would be a function of crops grown. The actual ambient air levels
of VOCs during irrigation will primarily depend on the levels in the groundwater and the
atmospheric conditions. |

The results of the upcoming Phase I RI will permit an estimation of the potential current
and future exposure point concentrations. These concentrations can then be used to complete
a qualitative evaluation of the potential human risks associated with the groundwater pathway.

With respect to possible ecological exposures for the groundwater pathway, two potential
exposure points identified for ecological receptors are the Columbia and Snake Rivers. Aquatic
plants and animals have the potential to be adversely impacted if site-related chemicals are
released in the rivers at concentrations of concern. As previously stated, these rivers are

approximately three miles downgradient of the site. The degree of biodegradation, attenuation,
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and dilution of the chemicals in groundwater as they migrate toward the river has not yet been
evaluated. Therefore, the current information supports the consideration of this ecological
exposure pathway.

Potential exposure to groundwater via irrigation or withdrawal will also be evaluated.
Other potential ecological pathways include contact, ingestion, and ingestion of biota by
predators on the landfill. The plausibility of these pathways will be qualitatively evaluated after

all Phase I Remedial Investigation data are compiled and reviewed.

3.3 Hazardous Properties, Environmental Fate, and Form of Potential Contaminants of

Concern

A Preliminary Risk Assessment (PRA) will be prepared following USEPA guidance
documents and included in the Phase I RI report (see Section 5.7). In addition, in compliance
with MTCA, preliminary cleanup levels will be calculated following the procedures identified
in WAC 173-340-708(1). During these efforts, the USEPA’s Integrated Risk Information
System (IRIS) will be the primary source consulted for human health toxicity information
(reference doses for non-cancer health effects and cancer slope factors for carcinogenic effec;ts).

Selected toxicity and chemical/physical properties of the COPCs affecting environmental

fate and transport were obtained from Chemical, Physical, and Biological Properties o

Compounds Present at Hazardous Waste Sites (USEPA, 1985) and Water-Related Environmental

Fate of 129 Priority Pollutants (USEPA, 1979). Table 3 provides a summary of toxicity and

fate/transport information. A more detailed description of this information is provided below.

The physical properties provided in Table 3 include solubility, vapor pressure, and
octanol/water partition coefficient (K,,). These physical properties were selected to illustrate
the fate and transport attributes of the COPCs. The K,,, expressed in log 10 values, is an
indicator of a chemical’s tendency to partition between an organic phase (e.g., soil) and an
aqueous phase. In general, low log K, values are characteristic of more mobile constituents

and high log K, values are characteristic of immobile constituents. Chemicals with log K,
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Table 3

TOXICITY AND FATE/TRANSPORT INFORMATION
OF THE PRELIMINARY CHEMICALS OF POTENTIAL CONCERN

PASCO LANDFILL
PASCO, WASHINGTON

NONCARCINOGENIC CARCINOGENIC EFFECTS Solubility Vapor
EFFECTS Oral in Water Pressure
Chronic RfD Slope Factor USEPA at 20°C at 20°C
(mg/kg-day) (mg/kg-day)" Group (mg/L) (mm Hg)
Chloroform 0.01"" 0.0061 B2 8,200 150.5
1,1-DCA 0.1 - C 5,000 180
1,1-DCE 0.009"" 0.6 C 400 591
Trans-1,2-DCE 0.009% —- - 600 200
PCE 0.01 -— B2 150-200 14
L1,1-TCA 0.09" - D 480-4,400 123
TCE - - B2 1,100 57.9
Toluene 0.2 - b 535 28.7
Vinyl chloride - 19" A 1,100 2,660 at 25°C

Primary Source for Toxicity Data: USEPA Integrated Risk Information System Database.
Sources: USEPA, 1979; USEPA, 1985; USEPA, 1992a; and USEPA 1992b.

(1) Health Effects Assessment Summary Tables, FY-1992, March 1992.

(2) Health Effects Assessment Summary Tables, Supplement A, July 1992,

--- Signifies no information available.
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values less than 10 are expected to be relatively hydrophilic, highly soluble in water, and have
small soil/sediment adsorption coefficients (Lyman, 1982). The low K, values, in combination
with generally high vapor pressures and solubilities, suggest that the COPCs will not be
persistent in the soil, but rather will tend to either volatilize under dry conditions or dissolve
under saturated conditions.

USEPA’s Hazardous Substance Data Bank was used in the evaluation of potential
intermediate and final degradation products from soil-groundwater systems for each Chemical
of Potential Concern (COPC). Since each biodegradation and abiotic degradation mechanism
has process-specific requirements, it is difficult to predict the primary degradation products for
each contaminant. Typical process-specific requirements for degradation mechanisms include
the presence of oxygen, microorganisms, or various ubiquitous or anthropogenic chemical

reagents.

3.3.1 Chloroform

The oral Lowest-Observed-Adverse-Effect-Level (LOAEL) for chloroform is 12.9
milligrams per kilogram per day (mg/kg-day). The critical effect reported is liver lesions.
sufficient evidence of carcinogenicity in animals and inadequate or no evidence in humans.
Chronic administration of chloroform by force-feeding is reported to.p'roduce dose-related
increases in the incidence of kidney epithelial tumors in rats and hepatocellular carcinomas in
mice. Oral doses of chloroform that cause maternal toxicity produce relatively mild fetal
toxicity in the form of reduced birth weights. There are limited data suggesting that chloroform
has mutagenic activity in some test systems. However, negative results have been reported for
bacterial mutagenesis assays.

Volatilization is the major transport pfocess for removal of chloroform from aquatic

systems, Once in the troposphere, chloroform is attacked by hydroxyl radicals with the
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subsequent formation of phosgene. The portion unreacted in the troposphere may be returned
to the earth in precipitation or on particulates, and a small amount may diffuse upward to the
stratosphere where it photodissociates via interaction with high-energy ultraviolet light. It
appears that neither oxidation nor hydrolysis is an important fate process in the aquatic
environment. No information was found to indicate that either bioaccumulation or sorption is
an important process for chloroform in the aquatic environment. .

There are conflicting data on the biodegradation of chloroform. Slow but substantial
biodegradation apparently can occur when the proper microbial population exists that is
acclimated to the chemical. Potential degradation products of chloroform in soil-groundwater

systems include methylene chloride and methyl chloride.

3.3.2 1.1-DCA

The oral No-Observed-Effect-Level (NOEL) for 1,1-DCA is 115 mg/kg-day. In animals,
high doses cause liver and kidney damage and retard fetal development. Limited toxicological
testing of 1,1-DCA has been conducted, although the literature indicates that it is one of the least
toxic of the chlorinated ethanes. 1,1-DCA is considered a possible human carcinogen by the
USEPA. Inhalation exposure to high doses causes central nervous system depression in humans
and may cause hepatotoxicity.

Volatilization appears to be the major transport process for removal from aquatic
systems. Once in the troposphere, it is attacked by hydroxyl radicals at a relatively rapid rate,
so that the tropospheric lifetime is on the order of a month. Little information was found
concerning other aquatic fate processes for this compound, but information on analogous
compounds suggests that oxidation, hydrolysis, and biodegradation are probably not important
for 1,1-DCA. However, since 1,1-DCA is quite volatile, it is probably not very persistent in
aquatic environments.  Because of its water solubility and relatively low log octanol/water

partition coefficient, 1,1-DCA potentially could move through soil and enter the groundwater.
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Halogenated aliphatic hydrocarbons are generally considered to be resistant to
biodegradation. Potential abiotic degradation products of 1,1-DCA in soil-groundwater systems

include chlorethane and vinyl chloride.

3.3.3 1,1-DCE

The oral No-Observed-Adverse-Effect-Level (NOAEL) for 1,1-DCE is 9 mg/kg-day.
The critical effect reported is lesions on the liver. 1,1-DCE is considered a possible human
carcinogen by the USEPA.

Volatilization appears to be the major transport process for removal from aquatic
systems, As with 1,1-DCA, once in the troposphere, 1,1-DCE is attacked by hydroxyl radicals.
Neither hydrolysis nor oxidation in the aquatic environment appears to be a significant fate
process. No information was found indicatihg that microorganisms exist that can readily
biodegrade 1,1-DCE. In addition, no evidence of bioaccumulation in aquatic organisms or
selective adsorption of this compound onto suspended sediments was found.

Under anaerobic conditions in groundwater and landfills, 1,1-DEC undergoes reductive
dechlorination to vinyl chloride. 1,1-DCA is another potential degradation product of 1,1-DCE

in soil-groundwater systems.

3.3.4 trans-1.2-DCE

The oral NOAEL for trans-1,2-DCE is 17 mg/kg-day. The critical noncarcinogenic
effect noted is increased alkaline phosphatase in the blood. trans-1,2-DCE is not classified as
a carcinogen. Chronic inhalation exposure causes liver degeneration, and acute exposure to high

levels has adverse effects on the central nervous system,
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Due to the relatively high vapor pressure of trans-1,2-DCE, volatilization from aquatic
systems to the atmosphere is rapid and appears to be the primary transport process. Photo-
oxidation in the troposphere appears to be its dominant environmental fate. Once in the
troposphere, the compound is attacked at the double bond by hydroxyl radicals, resulting in the
formation of formic acid and other compounds. Although little applicable information is
available, adsorption is probably an insignificant environmental fate process. The relatively low
log octanol/water partition coefficient suggests that bioaccumulation also is a relatively
insignificant process.

There are conflicting data on the biodegradation of trans-1,2-DCE. However, there is
evidence from various studies that indicates that trans-1,2-DCE can undergo biotransformation

under methanogenic conditions to form vinyl chloride.

335 1,1,1-TCA

The oral NOAEL for 1,1,1-TCA is 500 mg/kg-day. The critical effect noted is
hepatotoxicity. 1,1,1-TCA is not classified by the USEPA as a carcinogen. Inhalation exposure
to high concentrations depresses the central nervous system, affects cardiovascular function, and
damages the lungs, liver, and kidneys in animals and humans. Irritation of the skin and mucous
membranes has also been associated with human exposure.

Volatilization is the major transpbrt process for removal from aquatic systems. Once in
the troposphere, it is attacked by hydroxyl radicals. Several studies have indicated it may be
adsorbed onto organic materials in the sediment. However, the conclusion in USEPA literature
indicates that this is probably not an important route of elimination from surface water. 1,1,1-
TCA can be transported in the groundwater, but the speed of transport depends on the
composition of the soil.

Degradation of 1,1,1-TCA can occur in groundwater under anaerobic conditions to

generate 1,1-DCE. 1,1,1-TCA can undergo biotransformation under methanogenic conditions
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to form 1,1-DCA and chloroethane. Potential abiotic degradation products of 1,1,1-TCA include

phosgene and hydrochloric acid.

3.3.6 PCE

The oral NOAEL for PCE is 14 mg/kg-day. The critical effect noted is hepatotoxicity.
PCE is classified as a B2 carcinogen, which indicates that there is sufficient evidence of
carcinogenicity in animals and inadequate or no evidence in humans. PCE induces liver tumors
when administered orally to mice and is found to be mutagenic using a microbial assay system.
Reproduction toxicity is observed in pregnant rats and mice exposed to high concentrations.
Animals exposed by inhalation to PCE exhibit liver, kidney, and central nervous system damage.

PCE rapidly volatilizes into the atmosphere where it reacts with hydroxyl radicals to
produce hydrochloric acid, carbon monoxide, carbon dioxide, and carboxylic acid. This is
probably the most important transport and fate process in surface water and in the environment.
PCE will leach into the groundwater, especially in soils of low organic content. In soils with
high levels of organics, PCE adsorbs to these materials and can be bicaccumulated to some
degree. However, it is unclear if PCE bound to organic material can be degraded by
microorganisms or must be desorbed to be destroyed. There is some evidence that higher
organisms can metabolize PCE. PCE can be transformed by reductive dehalogenation to TCE,
cis- and trans-1,2-DCE and vinyl chloride under anaerobic conditions in soil-groundwater
systems. PCE can also be mineralized to carbon dioxide. Additional abiotic degradation
products include phosgene.and carbon tetrachloride. Other potential biodegradation products

include TCE, dichloromethane, and chloroethene.
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3.3.7 TCE

TCE is classified as a B2 carcinogen, which indicates that there is sufficient evidence of
carcinogenicity in animals and inadequate or no evidence in humans, It is noted that the tumor
site for oral exposure is the liver. TCE does not appear to cause reproductivé toxicity or
teratogenicity.

TCE rapidly volatilizes into the atmosphere where it reacts with hydroxyl radicals to
produce hydrochloric acid, carbon monoxide, carbon dioxide, and carboxylic acid. This is
probably the most important transport and fate process in surface water and in the upper layer
of soil. TCE adsorbs to organic materials and can be bioaccumulated to some degree.
However, it is unclear whether TCE bound to organic material can be degraded by
microorganisms or must be desorbed to be destroyed. TCE leaches into the groundwater fairly
readily.

Microbial degradation by sequential dehalogenation may produce cis-and trans-1,2-DCE
and vinyl chloride. In a methanogenic aquifer, biodegradation has also produced 1,2-

dichlorethylene and vinyl chloride.

3.3.8 Toluene

‘The oral NOAEL for toluene is 233 mg/kg-day. The critical effect noted is altered
weight in both the liver and kidney. There is no conclusive evidence that toluene is carcinogenic
or mutagenic in animals or humans. There is conflicting evidence regarding the teratogenicity
of toluene; however, there are no accounts of a teratogenic effect in humans after exposure.
Acute exposure to toluene at high concentrations produces central nervous system depression and
narcosis in humans. However, even exposure to quantities sufficient to produce unconsciousness

fail to produce residual organ damage.
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Volatilization appears to be the major route of removal of toluene from aquatic .
environments, and atmospheric reaction of toluene probably subordinates all other fate processes.
Photo-oxidation is the primary atmospheric faté process. The log octanol/water partition
coefficient of toluene indicates that sorption processes may be significant. However, no specific
environmental sorption studies are available, and the extent to which adsorption by sedimentary
and suspended organic material may interfere with volatilization is unknown. Bioaccumulation
is probably not an important environmental fate process. Toluene is readily degradable in a
variety of standard biodegradability tests. Potential degradation products include benzaldehyde,

benzyl alcohol, and cresols.

3.3.9 Vinyl Chloride

Vinyl chloride is classified as a human carcinogen. The tumor sites noted include both
the lung and liver. There is suggestive evidence that it has teratogenic and reproductive effects
in both humans and animals. Chronic human exposure to vinyl chloride is associated with
multiple systemic disorders, including a sclerotic syndrome, acro-osteolysis, and liver damage.
Acute human exposure to high concentrations can cause narcosis, respiratory tract irritation,
bronchitis, and memory disturbances. Chronic exposure by animals can result in lesions of the
liver, kidneys, spleen, and lungs.

Volatilization from aquatic and terrestrial systems is the most important transport process
for distribution of vinyl chloride throughout the environment. Photo-oxidation in the troposphere
is the dominant environmental fate of vinyl chloride. Photolysis does not appear to be an
important fate process iﬁ aquatic systems. Furthermore, photo-oxidation destroys vinyl chloride
before it can reach the stratosphere, where direct photolysis could occur. Based on available
information, hydrolysis, sorption, and bioaccumulation do not appear to be important

environmental fate processes. Limited existing data indicate that vinyl chloride is resistant to
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biodegradation in aerobic systems. In the presence of hydroxyl radicals, possible degradation

products include hydrogen chloride and formyl chloride.

3.4.1 Geologic and Hydrogeologic Setting

The Pasco Sanitary Landfill is located at the southern edge of the Pasco Basin geologic
province on the Columbia River Plateau. The facility is underlain by a thick sequence of basalts
(Columbia River Basalt Group) that are covered by a relatively thin sequence of semi-
consolidated and unconsolidated sediments. The sediments that overlie the basalts in this part
of the Pasco Basin consist of three units: the Touchet beds at the surface, the Pasco Gravels, and
the Ringold Formation. Basalt flows from the Saddle Mountain Basalts form the upper surface
of the basalts in this area. The Saddle Mountain Basalts belong to the Yakima River Basalt
Subgroup of the Columbia River Basalt Group. A typical local geologic cross section through
the landfill propérty is provided in Figures 4 and 5.

In addition to the three units discussed above, at some locations in the vicinity of the Tri-
Cities area of the Pasco Basin, a thin layer of eolian sediment (loess) is reported to be present
at or near the surface. The loess is typically described as light brown, very fine sands and silts
(E&E, 1986).

The Touchet beds are a series of interbedded basaltic sands and silts that range in
thickness from approximately 20 to 60 feet in this part of the Pasco Basin. These sediments
were formed by the repeated flooding of the plateau by water from glacial Lake Missoula, which

occurred approximately 13,000 years betore present. The rhythmic bedding of the Touchet beds
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resulted from the cyclic nature of the Missoula flooding. The coarser basaltic sand layers
resulted from the flood surges and the fine silt layers resulted from the ponding of the flood
waters as they passed into the Columbia River Gorge at Wallula Gap. This was repeated
numerous times to form the distinctive layering of the Touchet Beds. The hydraulic conductivity
of the Touchet beds is reported to range from 0.03 to 3 feet per day (U.S. Department of
Energy, 1979). Clastic dikes are present in this layered sequence and are composed of material
identical to the Touchet beds. Dikes of up to approximately two feet in width have been
observed at the site. Some dikes cut across the entire Touchet sequence at the landfill site,

Underlying the Touchet beds at the landfill site are the Pasco Gravels of the Hanford
Formation. These are Missoula Flood Gravels, and range in thickness from 30 to 100 feet.
These sediments consist of uncemented silts, sands, and gravels, whose color varies from gray
to dark gray. The shallowest occurrence of groundwater at the landfill site is in the Pasco
Gravels. The hydraulic conductivity of this sequence normally ranges from 500 to 10,000 feet
per day (U.S. Department of Energy, 1979). Data from pumping tests of irrigation wells in the
area suggest that the range of hydraulic conductivity is 500 to 700 feet per day.

Underlying the Pasco Gravels, and separated from them by an unconformity, are
sediments of the Ringold Formation. The age of the Ringold has been estimated as 4.5 million
yearS (U.S. Department of Energy, 1979). This formation is subdivided into Upper, Middle,
and Lower units. The Upper Ringold is composed of cemented lacustrine fine sands and clays.
In some areas, the Upper Ringold has been incised by channels from the Lake Missoula
flooding. These channels are filled by Pasco Gravels. In the southern portion of the Pasco
Basin the Upper Ringold may be absent, resulting in the Pasco Gravels directly overlying the
Middle Ringold. Existing site well logs seem to confirm this absence in the Pasco Landfill area.

The Middle Ringold is composed of cemented sands and gravels, gray to tan in color.
This gravel can be distinguished from the Pasco Gravel by its greater degree of cementation, the

much more weathered appearance of the basalt clasts, the presence of clasts derived from the
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Seven Devils Volcaniclastic unit, and a greater incidence of quartzite clasts. Hydraulic
conductivity in the Middle Ringold ranges from 10 to 500 feet per day and averages 130 feet
per day (U.S. Department of Energy, 1979).

The Lower Ringold consists of a relatively thin layer (20 to 30 feet) of clay overlying
the Columbia River Basalts. The hydraulic conductivity of this clay layer is estimated to be at
0.1 to 10 feet per day (U.S. Department of Energy, 1979).

In the period from early 1982 to late 1990, a total of 18 monitoring wells were installed
at the Pasco Landfill. These monitoring wells have been periodically monitored and sampled
since installation. Based on data from these wells, groundwater beneath the landfill area first
occurs in the Pasco Gravels at depths of about 40 to 75 feet. This corresponds to water table
elevations ranging from about 360 feet National Geodetic Vertical Datum (NGVD) in the
northeast part of the landfill to about 348 feet NGVD in the southwest corner. Based on 1985
groundwater elevation maps presented by E&E (1986), groundwater flows to the southwest
under a hydraulic gradient of about 0.004 to 0.005. The groundwater flow rate in the Pasco
Gravels at the site is reported to be approximately 1 foot per day (Technico Environmental
Services, 1991). Based on the other reported hydraulic conductivity values for the Pasco
Gravels of 600 feet per day, flow rates could be as high as 10 feet per day. This rate was
calculated using the hydraulic gradients listed above and an estimated effective porosity of 0.25.

The existing monitoring wells are constructed with both single- and double-screen
completions. Fourteen of the wells have dedicated Hydrostar or Geoguard sampling systems
installed. Table 4 details the elevation of the screen(s) relative to groundwater level, the screen
type, and the completion type for each well. Pertinent notes from the boring logs are also
provided.

Through the review of the existing monitoring well network and the current analytical
groundwater quality database, a preliminary determination of the suitability of the existing

groundwater quality information has been made. The data will be considered for qualitative use
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Table 4

EXISTING MONITORING WELL NETWORK SUMMARY

PASCO LANDFILL
PASCO, WASHINGTON
Elevation Difference -
Elevation - Top Groundwater Distance from Top of
of Screen(s) Elevation (a) Screen Screen(s) to Water Table (d) Dedicated Sampling
Well No. (feet) (feet) Tvpe (c) (fect) System Selected Boring Log Data

1 342.9/326.9 348.48(b) D -5.58/-21.58 None

2 344.2/328.2 347.19 D -2.99/-18.99 Hydrostar

3 349.1/333.1 348.33 D +.77/-15.23 None

4 352.75/337.75 351.52 S(e) +1.23-13.77 Hydrostar

5 3513 347.70 S +3.6 Hydrostar

6 353.2 351.31 S +1.89 Hydrostar 0'-12"; loose silty gravel, wood, metal, glass. cinders, concrete, plastic (fill).

7 356.4 35448 S +1.92 Hydrostar

8 3527 352.52 S +.18 Hvdrostar

9 353.1 352.89 S +.21 Hydrostar
EE-1 3529 357.92 S -5.02 Hydrostar
EE-2 350.8 347.53 S +3.27 Hydrostar Garbage hit at two fect.
EE-3 351.1 347.37 S +3.73 Hydrostar 3'-17": Large amounts of garbage (wood, cans, plastic, etc.)
EE<4 351.6 351.08 S +.52 None
EE-5 355.5 351.27 S +4.23 None
EE-6 3449 351.18 S .28 Geoguard
EE-7 33458 350.81 S -5.81 Geoguard 6'-9": Fill material (old car parts, glass, wood, etc.).
EE-8 348.5 351.20 S -2.70 ‘Geoguard

Control - 360.1/345.1 358.04 D +2.06/-12.94 Hydrostar
Water Supplv 338.5 NA S NA NA

(a) 6/25/92 Water levels by Technico Environmental Services

(b) 6/89 Water level by Technico Environmental Services

{c) S = Single screen
D = Double screen

(d) (-) values = Top of screen below water table
(+) values = Top of screen above water table

(¢) Lower screen sealed

NA = Not Applicable
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only at this time. Based on the additional groundwater elevation and quality data to be collected
from the existing wells during the Phase I RI, a final determination will be made on the
applicability of the data existing for each well (See Section 5.6, Data Evaluation). Itis likely
that results from the single-screened wells and double-screened wells will not be directly

comparable.

3.4.2 Groundwater Use

In an effort to infer general patterns of groundwater use in the vicinity of the landfill,
Burlington conducted a limited groundwater use assessment. This assessment involved compiling
information on water supply wells and resource protection wells within a circular area centered
on the landfill and with radius of approximately 1.5 miles. Two types of information were
requested and obtained from Ecology for the assessment: well logs and water rights records.
The records request involved Sections 8-11, 14-17, 20-23, and 26-29 in Township 9 North,
Range 30 East (Willamette Meridian).

Well logs were received for 32 water supply wells within the 1.5-mile search radius. An
additional 7 logs were received for wells that may or may not be within the search area. The
location descriptions on these additional logs were not sufficiently clear to identify the locations
of the wells. A total of 39 water supply wells potentially lie within the search area. The uses

listed on the well logs are summarized in the following table:

domestic: 17
industrial: 3
irrigation: 15
mixed use - domestic and irrigation: 2
mixed use - domestic, industrial, and irrigation: 1
mixed use - domestic and heat exchahge: 1
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Numerous apparent discrepancies between well location descriptions given in the water
rights listings and those given in the well logs were discovered. This precluded the correlation
of water rights listings with well logs. Ecology personnel were unable to verify whether any
of the locations on the water rights listings had been field checked.

The water rights listing included approximately 15 wells, for which logs were apparently
unavailable, potentially within the [.5-mile search radius. Of these, the locations listed indicated
that 10 wells were within the search radius while the remaining 5 may or may not be. The listed

uses are summarized in the following table:

domestic: ' 1
irrigation: 6
mixed use - domestic and irrigation: 4

mixed use - domestic, irrigation, and
stock watering: 3

mixed use - industrial and irrigation; 1

For comparison, a letter to USEPA (Technico and Enviro Services Co., 1988) liéts 21
drinking water wells and approximately 67 irrigation wells within a 3-mile radius of the Pasco
Landfill Site. The ATSDR groundwater well use data discussed in Section 3.2.2 differs from
the information summarized above. The differences are due primarily to the dissimilar well use
categories employed by ATSDR and the Ecology sources referenced in this section. Also, the

study area radii were different.

3.5 Climatic Factors

The National Oceanic and Atmospheric Administration was contacted to obtain climatic

information for the Pasco area. A climate data summary document was provided (Monthly

11/10/92/bpasco: 1313.d8(4419)




46

Station Normals of Temperature, Precipitation, and Heating and Cooling Degree Days, 1961-
1990, Washington). The closest weather station to the Pasco Landfill is located in Kennewick,

Washington, approximately eight miles from the site.

The climate of the Pasco area is arid with mean annual precipitation of 7.49 inches. The
hottest months of the year are May through September. The normal (arithmetic mean) high
temperature for these months ranges from 75.1 degrees Fahrenheit (°F) to 90.3 °F. The coldest
months are November through February. The normal low temperature for these months ranges
from 26.1 °F to 34.3 °F. |

3.6  Source Identification

The previous investigations listed in Table 2 of Section 2 were not completed under

current MTCA protocol and therefore may not be fully acceptable for use in this Phase I RI.

Nonetheless, the findings from several of these investigations were used for development of the

source identification information provided below. Specifically, the 1986 E&E report was used
extensively for development of this section. The waste volumes and waste placement
information as well as the remaining text in the 1986 E&E report have not been independently
verified.

For the purposes of Phase I RI scoping, the Pasco Landfill has been divided into potential
source areas. The division into potential source areas was made on the basis of similar waste
materials and similar waste handling or waste disposal methods. The nine potential source areas
identified for the Pasco Landfill are burial Zones A, B, C, D, and E; the current municipal solid
waste landfill (landfill); the inactive Burn/Balefill area (balefill); the sludge handling area
(sludge); and the sewage lagoons (sewage). The depths of all nine areas are reported to be less
than 35 feet below grade. Therefore, none of the areas are deep enough to intercept or be in
direct contact with the existing water table. The locations of these areas are shown on Figure

2. Descriptions of the waste contents, operational history, and closure methods for these areas
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are provided below. An inventory of waste for Zones A through E was completed by a
USEPA consultant and is shown in Table 5. The accuracy of this inventory has not been

independently confirmed.

3.6.1 Inactive Burn/Balefill

The Pasco Landfill site was originally operated as a municipal waste open burning dump
as was accepted practice at that time. The practice of dumping solid waste with periodic burning
continued from 1958 until 1971. The garbage disposal operation was then converted to a
sanitary landfill, where solid waste was either compacted and covered with soil or compacted
into bales, placed on site, and covered with soil. The Burn/Balefill covers an area of about five
acres and is estimated to contain more than 50,000 cubic yards of solid waste. Although this
waste has not been inventoried, it is expected to be typical of municipal solid waste and may
contain small quantities of hazardous materials, such as household hazardous waste.

Use of the Burn/Balefill area for disposal of municipal solid waste ceased prior to 1980.
That general area is still used for disposal of large bulk waste such as tree stumps, tires, and
concrete. This will cease June 1993 when the current landfill pefmit expires. The Balefill/Burn

area closure consisted of a six- to twelve-inch native soil cover.

3.6.2 Municipal Solid Waste Landfill

Following closure of the burn/balefill area, sanitary waste was disposed in the municipal
solid waste landfill. Since 1982, the Pasco Sanitary Landfill has had a conditional use permit

from the Franklin County Planning Department to accept municipal wastes. The current landfill

11/10/92/bpasco:1313.d8(4419)




Table 5

WASTE QUANTITIES AND BURIAL LOCATION
PASCO LANDFILL
PASCO, WASHINGTON

Location Dimensions Lining Waste Types Estimated Quantity Units
Zone A 250" x 150° Acids 544 drums
Aromatic Tars 160-248 drums
bottom unlined Carcinogenics (unspecified) 9 drums
top lined Caustics 8,744 drums
Cadmium 11 druins
Metal Finishing 244-304 drums
Oil Sludge 433 drums
Paint 10,258-24,200 drums
Pesticides 425 drums
Pesticide Containers (empty) 791-863 drums
Zone B 85’ x 85’ 2,4-D Manufacturing 2,011-5,080 drums
bottom unlined
top lined
Zone C 110’ x 110° Acids 7,000 drums
Acid Metal Cleaning 2,301,560 pounds
bottom ualined Lime Phenol 684,967 gallons
top lined Metal Cleaning 185,162 gallons
Metal Finishing 17,000-35,724 gallons
' 1,460,602-1,949,652 pounds
Zone D 105’ x 1035’ Aromatic Tar 499,270 pounds
Cutting Oil 76,350-84,300 gallons
bottom unlined Fertilizer Manufacturing 288,288 pounds
top lined Qily Sludge 6,000-66,340 gallons
Paint 72,475-497,418 pounds
Paint 66,516-95,711 gallons
Plywood Resin 1,393,380-2,215,440 pounds
o N o ~ Solvents ~ 12,648 gallons
Zone E 180’ x 180’ Chlor-Alkali Sludge 10,500-11,582 tons
bottom and top lined
Unknown Acid Sludges 1,000 gallons
Acid Wash Solution 312,350 pounds
Benzoic Acid and Tar 176,000 pounds
Chemistry Lab Reagents 1 drum
Chrome Rinse Water 700,901 pounds
DCP Tar 8,790 gallons
Etching Solution 1,914 barrels
Lime Sludge 80-160 druins
MCPA Bleed 104,318-327,000 gallons
MCPA Tar 2,965-3,307 drums
939 drums
2,813 barrels
680 pails
Metal Casing Wastes 3,300-5,760 drums
Misc. Lab Chemicals 29 small containers
NH,+ and NaOH Chemical Solns. 17,238 gallons
Oily Sludge 116,680 pounds
Miscellaneous 435 drums
Pesticide Containers 1,045 each
Resin Manufacturing 392,553 gallons
Solid Caustic Soda 44,550 pounds
Wood Treatment/Preservative 238 drums
Sludges 294,662 gallons

Source: E&E, 1986.
NOTE:

This inventory was prepared by E&E and has not been independently verified.

The waste inventory in unknown locations may be duplicated in the inventory of Zones A through E.
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footprint has been used since 1974 and covers an area of approximately 40 acres in the
Southwest Quarter of Section 15 and the Northwest Quarter of Section 22, Township 9 North,
Range 30 East. Municipal solid waste is received primarily from Benton, Franklin, and Walla
Walla counties. The solid waste is now compacted on site and covered with soil or compacted
into bales, placed on site, and covered with soil.

The active landfill contains more than 1,000,000 cubic yards of solid waste. The most
recent operations plan indicates that the facility has had the capacity to accept up to 106,000 tons
per year of solid waste (Technico Environmental Services, 1991)'. Currently, less than 50,000 '
tons per year of solid waste are disposed in the Pasco Landfill. Although this waste has not
been inventoried, it is expected to be typical of municipal solid waste and may contain small

quantities of hazardous materials, such as household hazardous waste.

3.6.3 Zone A

Within the Burn/Balefill area there is a potential sourc;e area designated Zone A. Zone
A consists of approximately 0.84 acres. This area was used for the disposal of drummed waste
from early 1972 through December of 1974.

Zone A included containerized wastes consisting of paint wastes (sludge, pigments,
resins, and colorizers), empty pesticide containers and actual pesticides, wood treatment wastes
(such as pentachlorophenol and aromatic tars), metal etching solutions, acids and caustics, and
metal casting wastes.

In Zone A, wastes were containerized in drums. The drums were reportedly placed in
an unlined trench 250 feet long by 150 feet wide at a depth of less than 30 feet below the current
grade (verbal communication, Mr. Larry Dietrich, October 12, 1992). This portion of the
landfill facility was closed in 1974. The area closure consisted of three feet of soil under a 4-

mil-thick polyethylene-lined top layer. The liner extended to a minimum of 10 feet beyond the
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edge of the water runoff trenches. An additional two feet of soil was then placed over the

sheeting and smoothed to grade.

3.6.4 Zone B

Zone B is located in Section 22, east of Zone A. Zone B also began accepting drummed
waste in 1972. Zone B consists of an area of approximately 0.16 acres constructed by
excavating the south side of a small plateau. Zone B was used as a storage area for
containerized herbicide wastes consisting primarily of 2,4-D tar, MCPA bleed, and other
herbicides associated with the manufacturing of 2,4-D. Due to manufacturing impurities, they
may contain tetrachlorodioxin (dioxin) and waste mixtures may contain various phenols and
phenoxy acetic acids as sodium salts. Drums were reportedly stacked three tiers high in an
unlined trench 85 feet wide by 85 feet long. |

Zone B was closed in 1974. Following closure, the barrels were covered with a three-
foot soil cap followed by a 4-mil liner and topped off with an additional two feet of soil similar

to the closure procedures performed on Zone A.

3.6.5 Zone C

Zone C consists of an unlined pond operated from 1972 until December 1974. The pond
covers an area of 0.27 acres. A trench 110 feet wide by 110 feet long was used for evaporation
of water from lime sludge and ammonia and ammonia hydroxide solutions. There were also
quantities of metal cleaning and metal finishing waste deposited into the Zone C area. Metal
finishing wastes generally include etching solutions, metal casting wastes, and chrome plating
wastes. These waste products potentially contain a variety of inorganic materials such as chrome

salts, aluminum, copper, zinc, iron, titanium, cadmium, and silver.
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Closure procedures in Zone C began December 1974. The liquid sludge portions were
allowed to dry then a three-foot soil cap was placed over the pit. A 4-mil polyethylene sheet
was placed over the initial soil cap and a final two-foot soil cap was placed over the sheeting and

brought to grade.

3.6.6 Zone D

Zone D consists of a 0.25-acre area of land. This area was used for the disposal of
primarily non-containerized waste from 1972 until closure in 1974. The wastes were sludge
materials consisting of aromatic tars, cutting oils, oily sludges, fertilizer manufacturing wastes,
paint products, plywood resins and various unknown solvents. The sludge wastes were deposited
in an unlined trench approximately 105 feet wide by 105 feet long. At the time of closure the
liquid wastes were evéporated to near dry and the sites were covered according to the closure
plan specifications. This consisted of a three-foot initial soil cap followed by a 4-mil
polyethylene sheet with a two-foot soil cap over the sheet contoured into the natural grade. The

wastes were inventoried prior to placement into the trench,

3.6.7 Zone E

Zone E consisted of 0.74-acre area and began accepting waste materials in early 1972,
The waste materials were ultimately placed in a polyethylene bottom—lined trench 180 feet wide
by 180 feet long. These trenches contain chlor-alkali sludges, mercury contaminated magnesia,
and barium sulfate liquors. Chlor-alkali sludge is an insoluble byproduct produced during the

manufacturing of chlorine and sodium hydroxide. The sludge potentially contains small

quantities of inorganic material such as calcium carbonate, magnesium hydroxide, barium

sulfate, and mercury.
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Closure procedures began in Zone E in December of 1974. The sludge receptacle area
consisted of a bottom-lined trench with moisture sensors placed under the lined area. The sludge
wastes were then allowed to dry and a three-foot soil cap was placed over the trench. A 4-mil
polyethylene cover was then placed over the initial cap and a two-foot cap was contoured into

the surrounding grade over the Zone E trench.

3.6.8 Sewage Lagoon

From 1974 to 1985, the Pasco Sanitary Landfill accepted septic wastes for open pit
disposal. These wastes were stored in a sewage lagoon east of the active portion of the landfill.
Landspreading was also completed immediately south of the lagoon area. In 1987, the lagoon
was closed by allowing the wastes to evaporate dry. Upon evaporation, the wastes were

excavated and hauled to the solid waste landfill for use as landfill cover material.

3.6.9 Sludge H;a ndling Area

and has moved north with expansion of the landfill. Most of the sludge handling area is now
under the northern end of the current landfill footprint. The most recent sludge handling area
was solely in Section 22. The sludge handling area collected sludge primarily from the City of
Pasco Waste Water Treatment Plant and other sources from the surrounding area.

Prior to 1988, the landfill accepted approximately 800,000 gallons per year of liquid
sludges. These wastes were landspread and allowed to evaporate. Upon evaporation, the wastes
were excavated with native sand and used for landfill cover. The landfill footprint then
advanced north over the excavated area. Beginning in 1988, the sludge handling area was

phased out and has not been in operation since June 1991.
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Remedial actions at the Pasco Landfill site must attain the applicable or relevant and
appropriate requirements (ARARs) as determined by Ecology under WAC 173-340-710.
Remedial actions must also take into account the "to be considered" (TBC) criteria or guidelines
if ARARs do not exist or are not sufficiently protective. This identification of preliminary
ARARs was based on an evaluation conducted by Burlington, in accordance with USEPA
, 1988).

Because this project is being completed under MTCA authority, the National Oil and

guidance (CERCLA compliance With Other Laws Manual: Interim Fina

Hazardous Substances Pollution Contingency Plan (NCP) may be an ARAR. The NCP is the
blueprint for the Remedial Investigation/Feasibility Study (RI/FS) process, including the means
for identifying ARARs. The ARARs identified in the NCP (40 CFR 300.430) will be
considered as potential ARARs for cleanup actions at the site.

A requirement may be either "applicable” or "relevant and appropriate” to remedial
activities at a site, but not both. Applicable requirements are those clean-up standards, standards
of control and other substantive environmental protection requirements, criteria, or limitations

promulgated under Federal or State law that specifically address a hazardous substance,

- pollutant, contaminant, remedial action, location, or other circumstance at the site. A remedial

action must satisfy all the jurisdictional prerequisites of a requirement for the requirement to be
applicable. For example, USEPA specifically states that RCRA minimum  technology
requirements would be applicable for construction of a new hazardous waste landfill at a
CERCLA site.

If a regulation is not "applicable,” it may still be "relevant and appropriate.” Relevant
and appropriate requirements mean those clean-up standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under
Federal or State law that, while not "applicable" to a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstances at the site, address problems or

situations sufficiently similar to those at the particular site. For example, MCLs established
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under the Safe Drinking Water Act may not be applicable to a site where groundwater is used
as drinking water from a private well since a single residential well may not be considered a
public water supply under the Safe Drinking Water Act definition. However, MCLs may be
relevant and appropriate to the situation.

Non-promulgated advisories or guidance documents issued by Federal or State
governments do not have the status of potential ARARs. However, these advisories and
guidance are to be considered when determining protective clean-up levels.

There are three basic types of ARARS: chemical-specific, location- specific, and action-
specific. Chemical-specific ARARs regulate the release of materials having certain chemical or
physical characteristics, or materials containing specific chemical compounds, to the
environment. These requirements generally set health-based or risk-based concentration limits
for specific chemicals. A drinking water standard is a type of chemical-specific ARAR.

Location-specific ARARs pertain to the geographical or physical position of the site,
rather than to the nature of the contaminants or the proposed site remedial actions. These
requirements may impose additional constraints on the remedial action or limit the type of
remedial actions that can be implemented. Restrictions on activities in wetlands are a type of
location-specific ARAR.

Action-specific ARARs prescribe treatment and disposal procedures for hazardous
substances. These ARARs generally set performance, design, or other similar action-specific
requirements for activities related to management of hazardous substances or pollutants. As
several alternative remedial actions usually are evaluated for a site, different requirements have
to be evaluated, The action-specific requirements do not determine the remedial alternative; they
indicate how to (or to what level) treatment or cleanup will have to be achieved. Standards for
landfill design are a type of action-specific ARAR.

The identification of ARARs is an iterative process. The following sections present
potential chemical-specific and location-specific ARARs for the site. At this time, action-

specific ARARs are not identified; it is more appropriate to identify action-specific ARARs at
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a later time when the Feasibility Study is being prepared and the type of remedial actions being

considered are more defined.

3.7.1 Potential Chemical-Specific ARARs and TBCs for Groundwater

Findings from review of potential groundwater ARARs and TBCs are summarized in

Table 6 and discussed below.

3.7.1.1 Federal Primary Maximum Contaminant Levels

Maximum Contaminant Levels (MCLs) are federal drinking water standards promulgated
under the Safe Drinking Water Act (40 CFR 141). Generally, an MCL for a toxic chemical
represents the allowable lifetime exposure to the chemical for a 70-kilogram adult who is
assumed to ingest two liters of water per day. In addition to health factors, an MCL is required
by law to reflect the technological and economic feasibility of removing the chemical from the
water supply. MCLs must be feasible given the best available technology and treatment
techniques. Most MCLs are applicable at the tap of a water system, but MCLs are relevant and
may be appropriate for groundwater that is a potential source of drinking water. Also, MCLs
have been used as a "benchmark" for aquifers unlikely to be used as potable drinking water

sources (e.g., shallow aquifers).

3.7.1.2 Federal Non-zero MCL Goals

Maximum Contaminant Level Goals (MCLGs) are promulgated under the Safe Drinking
Water Act (40 CER 141) as health criteria used in setting MCLs and other enforceable drinking
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Table 6

POTENTIAL ARARs and TBCs FOR GROUNDWATER

PASCO LANDFILL
PASCO, WASHINGTON
Potential ARARs Critena
TBC
Chemical
Federal Federal MCLG  State MTCA State MCL Federal
MCL HA
Chloroform 0.10 NA 0.007 0.10 NA
1,1-DCA NA NA NA NA NA
1,1-DCE 0.007 0.007 0.00007 0.007 0.007
trans-1,2-DCE 0.1 0.1 0.160 NA ' 0.t
PCE - 0.005 NA 0.080 NA NA
1,1,1-TCA 0.2 0.2 NA 0.200 0.2
TCE 0.005 NA NA 0.005 NA
Toluene 1§ 1 1.6 NA |
Viny! chloride 0.002 NA 0.00002 0.002 NA

Notes:
Concentrations are presented in milligrams per liter (mg/L).

MTCA Cleanup Levels were not adjusted downward for multiple exposure pathways or multiple chemicals; cleanup levels were based on Method
B calculations.

GW = Groundwater.

HA = Health Advisory (based on a lifetime of exposure).
MCL = Maximum Contaminant Level.

MCLG = Maximum Contaminant Level Goal.

MTCA = Model Toxics Control Act.

NA = Not available.

TBC = To be considered.
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water standards, MCLGs are not enforceable standards. An MCLG is based only on health
considerations and represents a level at which no adverse effects occur. Non-zero MCLGs are

generally relevant and may be appropriate for groundwater that is a potential source of drinking
water. Zero MCLGs are specifically excluded as ARARs in the NCP.

3.7.1.3 Federal Drinking Water Health Advisories

The non-regulatory health advisories from the USEPA Office of Drinking Water are
chemical concentrations in drinking water at which adverse effects are not anticipated to occur.
A margin of safety is included to protect sensitive members of the population, The health
advisory values are developed from data describing non-carcinogenic end-points of toxicity only
(i.e., the values do not incorporate potential carcinogenic risk from exposure to the chemical).
Although health advisories are not legally enforceable, they are criteria to be considered during

the development of cleanup levels.

3.7.1.4 RCRA Groundwater Protection Standards

Concentration limits for specific constituents in groundwater impacted by Resource
Conservation and Recovery Act (RCRA) facilities are provided in 40 CFR Part 264.94. For
constituents not listed, these regulations set the cleanup standard at background levels. These
regulations also provide a mechanism for establishing alternate groundwater cleanup standards.
The cleanup standards, known as Alternate Concentration Limits (ACL), are based on the
characteristics of the waste, hydrogeologic conditions at the site and numerous other criteria

related to the potential impacts of the waste to human health and the environment.
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3.7.1.5 Washington State Groundwater Quality Criteria

Washington State has developed groundwater quality criteria that apply to all
groundwaters in the state. The criteria are presented in WAC 173-200. Groundwater quality
standards are not applicable to cleanup actions approved by the department under Washington
State’s MTCA. However, the criteria may be relevant and appropriate to aspects of the Phase

I RI, including the pump test.

3.7.1.6 Washington State MCLs

Washington State has promulgated MCLs for drinking water. The MCLs are presented
in WAC 246-290-310. State MCLs are applicable to cleanup actions at the site.

3.7.1.7 Washington State MTCA

Washington State has developed groundwater cleanup levels under MTCA, preliminary
groundwater cleanup levels were evaluated based on Method B. Method B cleanup levels must

be at least as stringent as all of the following:

° concentrations established under applicable state and federal laws,
including federal MCLs, federal MCLGs (other than those set at
zero), federal secondary MCLs, and state MCLs;

o for those chemicals for which sufficiently protective, health-based
criteria have not been established under applicable state and federal
laws, those concentrations which protect human health, as
determined by the equations presented in WAC 173-340-
720(3)(a)(ii)(A) and (B); and
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o Ecology may establish cleanup levels that are more stringent than
those mentioned above, but only if Ecology demonstrates such
levels are necessary to protect human health and the environment.

According to WAC 173-340-720(5), cleanup levels for individual chemicals must be
adjusted downward to account for exposure to multiple hazardous substances and/or exposure
pathways. In making adjustments, the non-cancer hazard index may not exceed one and the total
excess cancer risk may not exceed one in 100,000. It should be noted that the concentrations

presented in Table 6-have not been adjusted downward.

3.7.2 Potential Chemical-Specific ARARs for Surface Water

Potential surface water ARARs were identified since site groundwater may release to the
Columbia or Snake Rivers, It is assumed that the designated beneficial uses of these rivers are
drinking water and protection of aquatic life. Table 7 and the text below summarize the findings

of the initial surface water ARAR review.

3.7.2.1 Federal Ambient Water Quality Criteria for Humans

The USEPA has promulgated ambient water quality criteria for the protection of human
health. These criteria address exposures from water and fish consumption. In 1991, the USEPA
proposed revised criteria based on updated toxicity information. The revised values are
presented in 40 CFR Part 131.36; Proposed Rules. At this time, the criteria are used as
guidelines by states and are not enforceable standards. These water quality criteria may be

relevant and appropriate to cleanup actions at the site.
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Table 7
POTENTIAL ARARs FOR SURFACE WATER

PASCO LANDFILL
PASCO, WASHINGTON

Protection of Human Health Protection of
Aquatic Life
Chemical Federal WQC Federal
(Fish/Water) wQC State State Federal WQC
(Fish) wWQC MTCA
Chlorofo;'mi 70.0057 7 07.47077 o 7NA 0737 - 1.24
1,1-DCA NA NA NA NA NA
1,1-DCE 0.000057 0.0032 NA  0.002 11.6(a)
trans-1,2-DCE 0.7 140 NA 32 11.6(a)
PCE 0.0008 0.00885 NA 0.8 NA
1,1,1-TCA 3.1 170 NA NA 18(a)
TCE 0.0027 0.081 NA NA 21.9
Toluene 6.8 200 NA 48 - 17.5(a)
Vinyl chloride 0.002 0.525 NA  0.003 NA
Notes:

Concentrations are presented in milligrams per liter (mg/L).

Federal Water Quality Criteria for protection of aquatic species based on chronic exposures unless
indicated by an (a), designating no chronic value available and the acute concentration is presented.

MTCA Cleanup Levels were not adjusted downward for multiple exposure pathways or multiple
chemicals; cleanup levels were based on Method B calculations.

MTCA = Model Toxics Control Act.

NA = not available.
WQC = water quality criteria.
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The USEPA also has promulgated ambient water quality criteria for the protection of
aquatic life. These criteria are presented in 45 FR 79318. The ambient water quality criteria

are also unenforceable guidelines but may be relevant and appropriate to site cleanup actions.

3.7.2.3 Washington State Water Quality Standards

Washington State has promulgated surface water quality standards. These standards are
listed in WAC 173-201-047. These standards are applicable to site cleanup actions affecting

surface water.

3.7.2.4 Washington State MTCA

Washington State has developed surface water cleanup levels under MTCA. Preliminary
surface water cleanup levels were identified based on Method B. Method B cleanup levels must

be at least as stringent as all of the following:

° concentrations established under applicable state and federal laws,
including state surface water quality standards, and water quality
criteria for the protection of aquatic organisms and human health;

. concentrations which are e§timated to result in no adverse effects

on the protection and propagation of wildlife, fish, and other
aquatic life; _
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. for those chemicals tfor which sufficiently protective, health-based
criteria have not been established under applicable state and federal
laws, those concentrations which protect human health as
determined by the equations presented in WAC 173-340-
730(3)(a)(iii)(A), (B), and (C); and

. Ecology may establish cleanup levels more stringent than those
mentioned above, but only if Ecology demonstrates such levels are
necessary to protect human health and the environment.

It should be noted that the concentrations presented in Table 7 have not been adjusted downward

for multiple chemicals and multiple exposure pathways.

3.7.3 Potential Chemical Specific ARARs for Soil

Findings from the review of potential soil ARARs are summarized in Table 8 and the text

below.

3.7.3.1 RCRA Soil Cleanup Standards

Current federal RCRA policy indicates that state agencies shall set threshold levels for
contaminants in soils, above which the soils shall be handled as hazardous waste. These
threshold levels will be risk-based, and set on a case-by-case basis. The threshold levels may

be applicable to cleanup actions at the site.
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Table 8
POTENTIAL ARARs FOR SOIL

PASCO LANDFILL
PASCO, WASHINGTON

State
Chemical MTCA
Chloroform 164
1,1-DCA NA
1,1-DCE 1.67
trans-1,2-DCE 1,600
PCE 800
1,1,1-TCA NA
TCE NA
Toluene 16,000
Vinyl chloride 0.53

Notes:

Concentrations are presented in milligrams per kilogram (mg/kg).

MTCA Cleanup Levels were not adjusted downward for multiple exposure pathways or
multiple chemicals; cleanup levels do not consider protection of groundwater or air;

cleanup levels were based on Method B calculations (WAC 173-340-745).

MTCA = Model Toxics Control Act.
NA = not available.
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3.7.3.2 Washington State MTCA

Preliminary soil cleanup levels under MTCA were identified in accordance with

residential areas (Method B). Method B cleanup levels must be at least as stringent as all of the

following:

o concentrations established under applicable state and federal laws;

. concentrations which will not cause contamination of groundwater
at levels which exceed Method B groundwater cleanup levels;

. for chemicals for which health-based criteria have not been
established under applicable state and federal laws, those
concentrations which protect human health, as determined by the
équations presented in WAC 173-340-740(3)(a)(iii)(A) and (B);
and

. Ecology may establish cleanup levels that are more stringent than

those mentioned above but only if Ecology demonstrates such
levels are necessary to protect human health and the environment.

It should be noted that the concentrations presented in Table 8 have not been adjusted downward

for multiple chemicals and multiple exposure pathways.

3.7.4 Potential Chemical-Specific and Action-Specific ARARs for Air

Table 9 and the text below summarize the air ARAR review completed for this project.
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_ Table 9
POTENTIAL ARARs FOR AIR

PASCO LANDFILL
PASCO, WASHINGTON

State State
Chemical APC , MTCA
Chloroform . NA 0.0012
1,1-DCA NA 0.160
1,1-DCE NA 0.00001
trans-1,2-DCE NA ' NA
PCE NA NA
1,1,1-TCA NA 1.480
TCE NA  NA
Toluene NA 0.160
Vinyl chloride NA 0.000004

Notes:
Concentrations are presented in milligrams per cubic meter (mg/m®).

MTCA cleanup levels were not adjusted downward for multiple exposure pathways or
multiple chemicals; cleanup levels were based on Method B calculations.

APC = air pollution control criteria.
MTCA = Model Toxics Control Act.
NA = not available.
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3.7.4.1 Washington State Air Pollution Control Regulations

Washington State has promulgated air pollution control standards. The standards are
presented in WAC 173-400 through 173-490. These standards are applicable for cleanup actions
at the site and are action-specific if applied to a new source. If applied to a particulate emission

from the site, these regulations are chemical-specific.

3.7.4.2 Washington State MTCA

Preliminary air cleanup levels under MTCA were identified in accordance with residential

areas (Method B). Method B cleanup levels must be at least as stringent as all of the following:

o concentrations established under applicable state and federal laws;

J for chemicals for which sufficiently protective health-based criteria
have not been established under applicable state and federal laws,
those concentrations which protect human health, as determined by
the equations presented in WAC 173-340-750(3)(ii)(A) and (B);
and

o Ecology may establish cleanup levels more stringent than those mentioned above
but only if Ecology demonstrates such levels are necessary to protect human
health and the environment.

It should be noted that the concentrations presented in Table 9 have not been adjusted downward

for multiple chemicals and multiple exposure pathways.
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A preliminary list of remedial action objectives for potentially contaminated media at the
Pasco Landfill site has been assembled in Table 10. Formulation of this table follows the
guidelines in Section 2 of Conducting Remedi

Municipal Landfill Sites (USEPA, 1991a). Table 10 also outlines potential remedial

technologies, process options. The remedial action objectives and technologies were collected

1 Investigations/Feasibility Studies for CERCLA

on the basis of review of existing site data and the conceptual site model as outlined in this Work
Plan. Various accepted remedial technologies were considered, including those listed in the
SUper_fund Innovative Technology Evaluation (SITE) Program (USEPA/540/5-90/006, 1990).
The technologies outlined in Table 10 will help focus the site investigation activities and
will form the basis for the ensuing Feasibility Study (FS). As the Remedial
Investigation/Feasibility Study (RI/FS) process progresses, technology alternatives will be refined

or eliminated, and if appropriate, new technologies will be considered.
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Table 10
PRELIMINARY REMEDIAL ACTION OBJECTIVES

PASCO LANDFILL
PASCO, WASHINGTON

Media

Contaminants/Materiels of
Concern

Remedial Action
Objective

Remediatl Technology

Technology Objective

Process Option

| Surface Soil/Sediments

- Municipal sewage sludges

- Septic wastes (from
sludge and sewage areas,
used as daily landfill
cover

Prevent ingestion,
inhatation, dermat
absorption and
bicconcentration

NoAction |  eesee | c===-
Vegetation Enhancement Mobility reduction Vegetation
| Fencing Limit access to site Fence

Deed Restrictions

Limit access to site

Access/development restrictions

Cap 1solation Native soil cover
Single-barrier cap
Composite-barrier cap
Excavation/On-site Isclation - RCRA lan?f‘ill Double liner/cap with leachate
Consolidation control
Excavation/On-Site isolation - on-site solid waste MFS requirements
Consotidation tandfill
| Excavation/Off-site Isolation - RCRA landfill Double liner/cap with leachate
| Consolidation control
Destruction - on-site RCRA incinerator Thermal
Treatment (Onsite)
. 1solation Solidification/tixation
! Destruction - off-site RCRA incinerator Thermat
' Treatment (Offsite)
. 1solation | Solidification/fixation
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Table 10, continued
PRELIMINARY REMEDIAL ACTION OBJECTIVES

PASCO LANDFILL
PASCO, WASHINGTON

Media

Contaminants/Materials of
Concern

Remedial Action
Objective

Remedial Technology

Technoiogy Objective

Process Option

Subsurface Soit/ Landfilt
Contents

Zone A

- Drummed paint wastes
- Pesticides

- Wood treatment wastes
- Acids and caustics

Zone

- Drummed herbicide

manufacturing waste (2,4-D)
- Possible dioxins .and phenols

Prevent ingestion,
inhalation, or derma!l
absorption

No Action

Deed Restrictions

Limit access to areas

| Access/development restrictions

' Fencing

Limit access to areas

Fence

Surface Controls

Runoff/infiltration control

Grading

Vegetation enhancement

Cap

"Isolation

Native soil cover

Single-barrier cover

Multiple-barrier cover

Drum Removal and On-site
Consolidation

Isclation - on-gite RCRA landfill

Double liner/cap

Orum Removal and Off-Site

Isolation - off-site RCRA

Double Liner/cap

Treatment

incinerator

Consol idation landfill

: Drum Removal and On-Site | Destruction - on-site RCRA Thermat
Trestment i incinerator
orum Removal and Off-Site Pestruction - off-site RCRA ! Thermal

Vapor Extraction

[ Recovery and destruction or
| disposal

vapor extraction with carbon
adsorption or incineration
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Table 10, continued
PRELIMINARY REMEDIAL ACTION OBJECTIVES

PASCO LANDFILL
PASCO, WASHINGTON

Media

Contaminents/Materials of Concern

Remedial Action
Objective

Remodiatl Technology

Technology Objective

Process Option

Subsurface Soit/
Landfill Contents

Zone C

- non-containerized Lime siudge

' - ammonie hydroxide solutions

- metal cleaning and fintshing
wastes and plating wastes

Zone £

- non-containerized chlor-atkali
sludge

- mercury-centaminated magnesia
and barium sulfate liquids

Prevent ingestion,
inhalation, or dermal
absorption

No Action

Deed Restrictions

Limit access to areas

i Access/development restrictions

fencing:

Limit access to areas

(
. Fence

Surtace Controls

Runoff/infiltration control

| Grading

Vegetation enhancement

Isolation

Single-barrier cover

|
| Rative soil cover

; Multiple-barrier cover

ExcavatiarvOn-site

Isolaticn - on-site RCRA landfill

. Double tiner/cap with leachate

Consolidation | control

Excavation/Off-site Isolation - off-site RCRA Oouble Iliner/cap with Leachate
Consol idation landfill control

Excavation/On-site Destruction - on-site RCRA Thermal

Treatment incinerator

Neutralization/detoxification

pil_adjustment

Metals precipitation

Oxidation

1solation

| Sotidification/stabilization

Excavation/Off-site
Treatment

Destructian -~ off-site RCRA
incinerator

Thermal
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Table 10, Continued

PRELIMINARY REMEDIAL ACTION OBJECTIVES

PASCO LANDFILL

PASCO, WASHINGTON

Media

‘Contaminants/Materials of
Concern

Remedial Action
Objective

Remedial Technology

Technology Objective

Process Option

Subsurface Soil/
Lardfill Contents

20ne D

- non-containerized: tars, oils,
oily sludges, fertilizer
wastes, paints, resins, and
solvents

Prevent ingestion,
inhalation, or dermal
absorption

No action I eeeee b ceees
| Deed Restrictions ‘ Limit access to area Access/devel opment
restrictions
| Fencing ‘ timit access to srea Fence
i surface Controls ‘ rRunoff/infittration control Grading
|

Vegetation enhancement

1solation

Mative soil cover

Singte-barrier cover

Multiple-barrier cover

 Excavation/On-site

1solation - on-site RCRA

Double liner/cap with leachate

Consol idation Llandfitt | control
Excavation/Off-site Isolation - off-site RCRA 1 ‘Double liner/cap with leschate
| Consolidation landfitt control

Excavation/On-site
Treatment

Destruction - an-site RCRA
incinerator

Thermal

Destruction - biological
degradation

Biological treatment

isolation

Solidification/stabilization

Vapor Extraction

Recovery and destruction or
disposal

Vapor extraction with carbon
adsorption or incinerstion

Excavation/Off-site
Treatment

| Destruction - off-site RCRA
. incinerator

Thermal
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Table 10, Continued

PRELIMINARY REMEDIAL ACTION OBJECTIVES

PASCO LANDFILL
PASCO, WASHINGTON

Media

Contaminants/Materials of Concern

Remedial Actiaon Gbjective

Remedial Technology

Technology Objective

Process Option

Subsurface Soil/
‘Landfill Contents

Municipal landfill wastes -

Prevent leaching of waste,
direct human contact with
waste, or dispersion by air,
and runoff

Mo Action | eeee-}  m=m=-

Deed Restrictions Limit access to area Access/development
) restrictions

Fencing Limit to area fence

Surface Controls Runoff/infiltration controls Grading

Vegetation enhancement

‘ Cap lsolation ‘Native soil cover
Single-barrier cap
Multiple-barrier cap
Rir/Dust Various potential contaminants Prevent ingestion, No Action I eeee= } wmee-
sssociated with present landfill inhalation, or dermal
end former sludge and sewage adsorption Vegetative Ephancement Containment ‘Containment
management areas .
Cap Contairment ‘Mative soil cover
bpasco:1313.9
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Table 10, continued
PRELIMINARY REMEDIAL ACTION OBJECTIVES

PASCO LANDFILL
PASCO, WASHINGTON

#edia Contaminants/Materials of Remedial Action Objective Remedial Technology ‘ Technology Gbjective Process Option
Concern | -
Grounduater and Volatile organic compounds - prevent ingestion, Ho Action e e,
Leachate inhalation or dermal |
adsorption | institutional Controis | Provide alternate woter supply Public water
- prevent migration to A N I
surface waters or wells Vertical Barrier i Containment Slurry wall
Horizonta! Barrier ' Containment Bottom sealing
Extraction | Collection Extraction wells
| Leachate drains/trenches

Extraction and lnjection | Collection and migration control Extraction and injection wetls

Physical Treatment | Removal of contaminants from water Activated-carbon adsorption
Air stripping
Steam stripping
Thin-film evaporation
freezing evaporation.

Chemical Treatment Transformation of contaminants to Wet air oxidotion

non-toxic compounds
Ozone cxidation
Py

Uv/peroxide oxidation
XMnO, Oxidation

Biotogical Trestment Yransformation of contaminants to ‘Aerobic surface reactor

non-toxic compounds
Aerobic in situ biotreatment
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Table 10, continued
PRELIMINARY REMEDIAL ACTION OBJECTIVES

PASCO LANDFILL
PASCO, WASHINGTON

L ]
g |
nedia Contaminants/Materials of Remedial Action Objective Remedial Technology | Technotogy Objective Process Option |
| Concern | i
| i . .
Treated . Possibte tow levels of } disposal of treated on-site Discharge ‘ Disposal and gradient control | aquifer injection wells
Groundwater/ | volatite organic compourxis grouncwater/leachate ‘ K ‘
teachate ' (beiow applicable cleanup | surface dust control Surface spreading
ARARS) k
Off-site Discharge Disposal | Publ ic-owned treatment works ‘
[ |
i ‘ Disposal and irrigation | Adjacent field irrigation ‘
Landfitl Gas - methane 1 - prevent infiltration of - No Action ‘ i | e-ne- ‘
- .S toxic compounds L ! N ! itord ‘
. - volatile organic | - controt explosion hazard | Monitoring Probes | Monitoring Monitoring prabes ‘
- i
| - explosion hazard Collect and Flare Destruction | Pipe vents/flare ‘
| ’
1 1 Trench vents/flare ‘
| |
| Extraction wells/flare |
. !
Passive Venting Dispersion Pipe vents |
Trench vents

Extraction wellis

Air Injection

Bilution/migration control

Injection wells

Surface MWaters

possible low levels of

volatile and semivolatile
organic compounds, metals,
pesticides, and herbicides

Prevent ingestion or
dermal absorption of
possible contaminants

lio Action

Moni tor ing/sampl ing

Moni toring

Sample and analyze

Stormmater controls

Infiltration and runcff management

Grading

Vegetative enhancement

Surface controls

Collection

Surface diversion system

Treatment

See groundwater/leachate objectives

See groundwater/leachate

{ process options
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4 WORK PLAN RATIONALE

The Wbrk Plan approach began with existing data evaluation and development of the
PCSM. This information was used to establish data needs with respact to waste locations and
impacts to surface and subsurface soils and groundwater. General Phase I RI objectives are
summarized on Table 11.

The Phase I RI is designed to collect information on the types, levels, and vertical and

horizontal distribution of contamination in soils and groundwater. Geophysical and soil-gas

programs will be implemented to support this characterization work. Also, an air monitoring
program will be completed to provide information for use in the Preliminary Risk Assessment.

The data gathered through the Phase I RI field and analytical work will be handled under
strict protocol specified in the Data Management Plan (Volume III) to ensure integrity of the data
Assessment. The site characterization information and the Preliminary Risk Assessment findings
will then be presented in the Phase I RI Report.

The data requirements for both the Phase I RI site characterization and the Preliminary
Risk Assessment are summarized in this .section. These data requirements were identified
through the development of Data Quality Objectives (DQOs). DQOs are qualitative and
quantitative statements specified to ensure that the data generated in this Phase I RI are of known

and appropriate quality.

4.1 Data Quality Objectives

The CERCLA guidance Data Quality Objectives for Remedial Response Activities,
(USEPA/540/G-87/003 and 004) and Ecology guidance Guidelines and Specifications for

uality Assurance Project Plans, (9116, 1991), were used in the development of

DQOs for this project. Table 12 summarizes the results of the DQO development process.
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Table 11

GENERAL PHASE I REMEDIAL INVESTIGATION OBJECTIVES

PASCO LANDFILL
PASCO, WASHINGTON

Objective

RI Activity

- Identify presence or absence of contaminants,
- [dentify types of contaminants.

- Identify concentrations of contaminants.

- [dentify mechanism of contaminant release to pathways.

- [dentify direction of pathway(s) transport.

- [dentify environmental/public health factors.

- Establish presence/absence of contaminants at source and in pathways.
- Establish "nature” of contaminants at source and in pathways.

- Establish concentration gradients.

- Establish mechanics of source/pathway(s) interface. ,

- Establish pathway(s)/transport route(s). Identify potential receptor(s).

- Establish routes of exposure and environmental and public health threat.

bpasco: 1313.11




Table 12

DATA QUALITY OBJECTIVES SUMMARY

PASCO LANDFILL
PASCO, WASHINGTON

L, I, IV

SOIL GROUNDWATER AIR ]
|
! . [
‘ Activity Background Sample | Surface Sample Subsurface Sample ‘ Background Sample | Well Sample ‘ Soil-Gas Sample Landfili Gas Sample |
Data Use Prionty - Site character. | - Site character. - Site character. - Site character. - Site character. - Site character. | - Site character.
. - Risk asscssment - Risk assessment - Risk assessment - Risk assessment || - Risk assessment | - Risk assessment - Risk assessment
- Evaluation of - Evaluation of - Engineering | - Evaluation of ' - Monitoring during | - Evaluation of
alternatives aliernatives design of remedial | alternatives implementation of |  alternatives
- Engincering design | - Enginecring action - Engincxring remedial action - Engineering design
of remedial action design of remedial design of of remedial action
- Monitoring during action remedial action - Monitoring during
implementation of - Monitoring during - Monitoring during implementation of
remedial action implementation of implementation of remedial action
| remedial action remedial action | |
Analytical Levels"* I, 1L IV m, 1v I, Iv LI, v 1 I, v 1 L1V

iAnalytical descriptions per EPA (modified):
I: Field screening or analysis using portable instruments;
1I. Field analyses using sophisticated’ portable analytical instruments; may be in a mobile labaratory on site;
II. Al znalyses performed in an off-site analytical laboratory. The laboratory may or may not be in Contract Laboratory Program (CLP);
IV. All anulyses are preformed in an off-site analytical laboratory following CLP protocols.

*Any non-CLP parameters will be analyzed at a level consistent with the CLP QC guidelines. CLP-equivalent data packages will be provided by the analytical laboratory.

3Contaminants of Concern: VOC: Volatile Organic Compounds SVOC: Semivolatile Organic Compounds; Pest/PCBs: Organochlorine pesticides/PCBs; PPM: Priority Pollutant Metals; Radionuclides: Gross

Alpha-Bets, Gross Gamma; MFS: Minimum Functional Standards.

*VQCs under investigation are chioroform, 1,1-DCA, 1,1-DCE, Trans-1,2-DCE, 1,1,1-TCA, PCE, TCE, and Toluene.
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Table 12, Continued

DATA QUALITY OBJECTIVES SUMMARY

PASCO LANDFILL
PASCO, WASHINGTON

| SOIL GROUNDWATER AIR
Activity ‘ Background Sample Surface Sample Subsurface Sample | Background Sample Well Sample Soil-Gas Semple Landfill Gas Sample
Contamination of Concern® | 1. Pest/PCBs 1. svOC 1. vOC 1. MFS 1. voc* 1. Methane
2. Herbicides 2. Pest/PCBs 2. SVOC 2. voC i 2. Oxygen
- 3. PPM 3. Herbicides 3. Pest/PCBs 3. SvVoC \ 3. Nitrogen
' 4. Radionuclides 4. PPM 4. Herbicides 4. Pest/PCBs \ 4. Hydrogen
5. Radionuclides 5. Dioxin 5. Herbicides i Same as 5. Carbon dioxide
6. PPM 6. PPM I Background 6. Hydrogen sulfide
- 7. Radionuclides 7. Radionuclides 7. vOC
8. Gas pressure
Level of Concern mg/kg - ug/kg ug/kg ug/kg mg/L - ug/L ug/L mg/L mg/L - ug/L
ppm - ppb ppb ppb ppm - ppb ppb ppm ppm - ppb
Critical Samples Critical samples are all samples analyzed using Level IV protocols

! Analytical descriptions per EPA (modified):
I:  Ficld screening or analysis using portable instruments;
II. Field analyses using sophisticated portable analytical instruments; may be in a mobile laboratory on site;

HI1. All analyses performed in an off-site analytical laboratory. The laboratory may or may not be in Contract Laboratory Program (CLP);

IV. All analyses are preformed in an off-site analytical laboratory following CLP protocols.

Any non-CLP parameters will be analyzed at a level consistent with the CLP QC guidelines. CLP-equivalent data packages will be provided by the analytical laboratory.

*Contaminants of Concem: VOC: Volatile Organic Compounds SVOC: Semivolatile Organic Compounds; Pest/PCBs: Organochlorine pesticides/PCBs; PPM: Priority Pollutant Metals; Radionuclides: Gross

Alpha-Beta, Gross Gamma; MFS: Minimum Functional Standards.

*VOCs under investigation are chloroform, 1,1-DCA, 1,1-DCE, Trans-1,2-DCE, 1,1,1-TCA, PCE, TCE, and Toluene.
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Further details are provided in Section 4 of the Quality Assurance Project Plan (QAPP) (Volume
II, Part 2). Completion of the RI activities listed on Table 11 begins with the sampling and
screening or analysis summarized on Table 12. These data will be incorporated with the existing
PCSM and the information gathered through the various geophysical, geologic, hydrogeologic,
and Preliminary Risk Assessment tasks described in Section 5 of this Work Plan (Volume I) to

complete the RI activities listed on Table 11.
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5 PHASE I REMEDIAL INVESTIGATION TASKS

The specific Phase I RI activities that the Pasco Landfill PLP group will conduct are

segregated into the following seven tasks:

° Task 1 - Project Planning;

o Task 2 - Community Relations;
o Task 3 - Site History Evaluation;
o Task 4 - Field Investigations;

. Task 5 - Sample Analysis/Validation;

. Task 6 - Data Evaluation;

o Task 7 - Preliminary Risk Assessment;

. Task 8 - Preliminary MTCA Cleanup Level Calculgtions;
. Task 9 - Interim Action Evaluation; and

o Task 10 - Reporting.

5.1 Task 1 - Project Planning

Project planning began with an initial evaluation of the available data and negotiations
between numerous PLPs and Ecology. An Agreed Order was signed by the PLP Group
members and Ecology in June and July 1992 and became effective on August 5, 1992. The
Order included a Work Scope that summarized the elements of this investigation. The Work

Scope became the basis for this Work Plan and the accompanying planning documents.
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Project planning is considered an iterative function that will require periodic review of
the information and data available to assess whether a change in scope or procedure is
appropriate. Ecology will be informed of all significant proposed scope changes and will be
involved in the decision making process.

The Pasco Landfill Phase I RI follows the MTCA regulations (Chapter 173-340 WAC)

and is consistent with the methodology described in the USEPA Guidance for Conducting

Remedial Investigations and Feasibility Studies Under CERCLA (USEPA 540/G-89/004, 1988e)

Sites (USEPA 540/P-91/001).

5.2  Task 2 - Community Relations

A Public Participation Plan (PPP) (Volume V) was developed for this project and is
provided under separate cover. This plan is designed to continue and expand upon the public
participation activities previously started by Ecology. The PPP is designed to provide two-way
communication between the PLP Group, Ecology, and interested parties. Means of
communication, including fact sheets and public meetings or open houses, are outlined in the

PPP.

5.3  Task 3 - Site History Evaluation

Additional information on site history will be collected under this task. Specific subtasks

will include the following:

o evaluation of all aerial photographs currently present in the
Administrative Record and any aerial photographs supplied by
PLPs or their consultants;
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. file reviews (including past permits and correspondence) to further
clarify the following issues:

- varieties, quantities, locations, and timing of
materials disposed, with particular attention to
disposal practices between 1974 and 1981,

- documentation of operation and closure practices,
permit requirements and administrative processes
for the potential source areas; and

- previous study findings;

. additional interviews with Kknowledgeable persons, potentially
including Mr. John Dietrich, Mr. Larry Dietrich, Basin Disposal
Inc. employees and specific personnel within the Washington
Department of Ecology and Franklin County Health Department.
These interviews will be supported by the aerial photographs and
file review findings; and

° the findings from the subtasks above will be assembled, evaluated
in conjunction with the current information on the site history and
the information obtained through the remaining Phase I RI, and
summarized in the Phase I RI report (see Section 5.10.2).
References to all sources of information will be provided.

5.4  Task 4 - Field Investigations

A Sampling and Analysis Plan (SAP) (Volume II) was developed for this project and is
comprised of a Field Sampling Plan (FSP) (Part 1), QAPP (Part 2), and Investigative Waste
Management Plan (IWMP) (Part 3). The SAP and HASP pertain to the field investigation.

Figures 6 and 7 show the general locations of the various field investigation activities.
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Detailed descriptions of the following field investigation activities are provided in the documents

listed above:

. objectives of sampling program;

o sample types;

. sample locations;

. sampling methods;

. sample handling and tracking;

. number of samples to be screened and/or analyzed,
o proposed field screening and laboratory analyses;

o geologic test drilling;

.. geologic logging;

. geophysical testing;

. soil-gas testing;

e  landfill gas testing;

. proposed monitoring well, soil-gas, landfill gas, and geophysical testing locations;
. monitoring well development;

. field equipment decontamination; and

d investigative waste management.
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5.5 Task S - Sample Analysis/Validation

The Pasco Landfill Phase I RI QAPP describes the quality control (QC) procedures that
Burlington will implement for this investigation. The objective of QC is to provide data that can
be used to evaluate the nature and extent of contaminants remaining in on-site soil and
groundwater and that is quantitatively and qualitatively accurate and reliable. Documentation
is required for sample and record COntroi; data transmission, reduction, and transcription; and
related activities.

The QAPP provides detailed descriptions of sample analysis/validation procedures

including:
° sample identification and labelling;
° field documentation;
o chain-of-custody record;
. custody seals;
. chemical analysis request form;
o | sample delivery to the laboratory; and
° field and laboratory quality control.

All analytical results will be reviewed by the Burlington Laboratory Coordinator. Items
reviewed in detail will include holding times, chromatograms, surrogate recoveries, instrument
calibrations, and tests performed. Questionable results will be discussed with the laboratory
personnel. Results will be reviewed and compared to USEPA Contract Laboratory Program
(CLP) guidelines as specified in the QAPP. A summary of the assurance review will then be

produced and will become part of the Phase I RI report.
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5.6  Task 6 - Data Evaluation

During the Phase I RI fieldwork, the existing monitoring well network will be evaluated
for surface seal and surface protection integrity, sampling system condition, and the ability to
produce water of acceptable characteristics for ensuring valid analytical results. Wells will be
sampled and water elevations measured. These data will be reviewed in conjunction with the
historical groundwater elevation and quality data to determine the applicability of the historical

data to this Phase I RI effort. Parameters to be considered in this evaluation include: .

. groundwater elevations versus screen elevations;
e double screen well data versus single screen well data; and
o well construction and subsurface conditions such as single-cased wells

drilled through refuse.

Burlington will analyze all site investigation data and present the results in an organized
and logical manner so that the relationships between site investigation results for each médium
are apparent. This evaluation and the related text in the Phase I RI Report will also include a
discussion of previous groundwater and landfill gas monitoring results, hydrographs of available
water levels, and documentation of the present status of existing environmental controls present
at the site, This evaluation and the overall site characterization will be presented along with the

supporting back-up in the Phase I RI Report.

5.7 Task 7 - Preliminary Risk Assessment

The focus of the PRA will be an evaluation of the plausibility of the potential exposure
pathways. Background information on the environmental setting such as the human population

distribution, local sensitive habitats, and regional groundwater uses was evaluated in developing
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the PRA scope outlined below. The results of the PRA will be included as a separate chapter
of the Phase 1 RI report. In the future, the PRA may be used to develop a baseline human
health risk assessment in compliance with the NCP.

| Since the cleanup actions are to be conducted under the authority of MTCA, the PRA

will be prepared in accordance with the regulations promulgated under this act. The site is on

the NPL and the PRA will also be consistent with the NCP. The PRA will be prepared using

applicable protocols detailed in the various USEPA CERCLA risk assessment guidance materials
including USEPA Region 10’s Supplemental Risk Assessment Guidance for Superfund (USEPA,
19915). The principal USEPA guidance documents that will be followed are listed in the
reference section of this Work Plan. Additional references may include USEPA’s Integrated
Risk Information System (IRIS) database supplemented by toxicological profiles prepared by
ATSDR.

The primary objective of the PRA is to furnish an independent evaluation of the health
risks and potential ecological impacts associated with the site. The human health evaluation will
characterize the potential health risks posed by exposure to chemical compounds of concern
detected in environmental media. The ecological evaluation will identify the potential ecological
impacts associated with selected compounds of concern. In combination, these evaluations will
provide a preliminary understanding of potential impacts and will be used, in part, to determine
additional data needs. The PRA will also provide direction for the FS to select appropriate

remedial alternatives such that health and environmental risks are reduced to acceptable levels.

5.7.1 Prelimi Risk Assessment Process

The two components of the PRA are identification of chemicals of concern and exposure
assessment. A discussion of each of these components follows. As stated previously, the PRA

will include a discussion of the sources of uncertainty in the analysis and identify remaining data

gaps.
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5.7.1.1 Chemicals of Concern Identification

Because of the large number of chemicals typically detected at a site, it is usually
necessary to select a manageable subset. The chemicals selected, called chemicals of concern,
or indicator hazardous substances, are chosen to represent the more toxic, mobile, and persistent
chemicals detected at a site, as well as those present at the highest concentrations. The
regulatory framework cited in WAC 173-340-708(2) will be used as a basis for selection of the
chemicals of concern if a large number of hazardous substances are detected at the site. The
primary purpose of this exercise is to eliminate from consideration those hazardous substances
that contribute a relatively small percentage of the overall threat to human health and the
environment. Cleanup levels will be defined for the indicator hazardous substances. An
important step in the selection of chemicals of concern is to compare the concentrations of
chemicals measured on site to local background concentrations and published regional values.
The assumption is-made that a chemical is not an indicator of site-related impacts if it is not
present at concentrations statistically above background. To be eliminated from the list of
chemicals of concern, compounds must meet one of two criteria: they must have been detected
in an insignificant number of samples, or their observed concentrations must have been well
below either promulgated or calculated health-based limits.

A preliminary list of the potential chemicals of concern at the site appears in Table 3.

This list may be revised based on the results of the Phase I RI data evaluation.

5.7.1.2 Exposure Assessment

As part of the PRA, known or hypothetical exposure pathways associated with the
identified receptors will be assessed. The pathways evaluated in the exposure assessment will

consider potential releases from the site into soil, air, groundwater, and surface water. In
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accordance with WAC 173-340-708(3), cleanup levels will be based on estimates of current and
future resource uses and reasonable maximum exposure expected to occur under both current
and potential future site use conditions. Exposure pathways will be evaluated for completeness,
plausibility, and importance relative to public health and ecological impacts. For an actual
exposure to occur or a potential exposure to be viable, the exposure pathway must be complete:
there must be a source of a hazardous chemical, a mechanism of its transport and dispersion into

the environment to the receptors, and a human or ecological receptor.

5.8 Task 8 - Preliminary MTCA Cleanup Level Calculations

Based on Preliminary Risk Assessment results, preliminary cleanup levels will be
provided'in accordance with the procedures defined in MTCA (WAC 173-340) for developing
cleanup levels. Cleanup levels will be evaluated for contaminants of concern based on
reasonable maximum exposures expected to occur under both current and future site uses. This

task will include the following efforts:

1. MTCA risk-based formula values available in tables provided by
Ecology will be compiled.

2. The most recent toxicity values available in the USEPA IRIS
database and the USEPA Health Effects Assessment Summary
Tables will be reviewed to determine if the MTCA risk-based
formula values must be updated based on new toxicity data.

3. Risk-based cleanup levels will be calculated for those chemicals
not available in the risk-based formula tables.

4. If necessary, risk-based formula values will be adjusted downward
to account for multiple chemicals and multiple exposure pathways.
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The preliminary cleanup levels identified through this process will be presented as a section of

the Phase I RI report.

5.9 Task 9 - Interim_Action Evaluation

Based on the site characterization findings, the applicability of interim actions will be
assessed, per WAC 173-340-430. This assessment and the determinations made will be provided
in the Phase I RI report. If the interim actions are found to be warranted, the PLP Group will

work with Ecology to initiate the actions.

5.10 Task 10 - Reporting

Reporting during the Phase I RI will include monthly reports and draft and final RI

reports.

5.10.1 Monthly Reports to_Ecology

Burlington will prepare monthly reports that describe the progress of the Phase I RI. As
specified in the Agreed Order, the reports will include an estimate of percent complete for each
task or subtask identified in the scope of work, address progress made during the period, work
in progress, problem areas, key activities and scheduling, deliverables submitted, field work and
data generated, subcontracting, analytical services performed, and key staff changes. These
reports will be provided by the 15th day of each month and will cover activities completed or

underway the previous month.
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5.10.2 Draft and Final Phase I RI Reports

A Phase I Remedial Investigation Report will be produced when all data from the field

investigation have been received and evaluated. A preliminary draft report will be submitted

to the Pasco Landfill PLP Group. After comments are received from the PLP members, they

will be incorporated into a Draft Phase I Remedial Investigation Report that will be submitted

to Ecology. Comments from Ecology will be incorporated into the final report.

The Phase I RI Report will provide a summary of the characterization data collected, the

results of the data evaluation and preliminary risk assessment, and back-up analytical and field

data. The conceptual site model presented in this Work Plan will be revised in the Phase I RI

report as needed based on the information collected through the Phase I RI. Supporting |

materials will include;

° geologic logs;

. geophysical testing result summaries and backup including:

- tabulated raw data;

- any algorithm used to define anomalous responses;

and

- appropriate field method descriptions;

. well completion diagrams and reports;
. site location and base maps; |

. sampling location maps;

o groundwater elevation maps;

. soil-gas concentration contour map; and
° analytical results and summary tables.
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In addition to the Phase I RI report, groundwater data will be presented to Ecology in
a magnetic media format (diskette) in conformance with the procedures outlined in the Ecology

Cleanup Information Memorandum No. 91-1, dated July 12, 1991.
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SCHEDULE

that the schedule below will be followed:

Within 30 days of the effective date of the Agreed Order, the PLP
Group shall submit to Ecology a proposed work plan, Submittal
of this Phase I RI Work Plan constitutes completion of this item.

Within 45 days after receipt of the Work Plan, Ecology shall
notify the PLP Group, in writing, of Ecology’'s approval or
disapproval of the Work -Plan. In the event of any disapproval,
Ecology shall specify, in writing, both the deficiencies and any
Ecology-recommended modifications regarding the Work Plan.

Within 15 days of the receipt of Ecology’s notification of the Work
Plan disapproval or recommended modification, the PLP Group
shall amend and submit to Ecology a revised Work Plan
incorporating the modifications required by Ecology.

Within 15 days of the final approval of the Work Plan, the PLP
Group shall commence work.

Progress reports shall be completed on a monthly basis.

follow the schedule below:

Field work duration will be approximately 13 weeks.

Laboratory sample analysis will begin approximately six weeks
after field work start-up, and will be completed approximately six
weeks after field work completion.

Data validation will begin shortly after receipt of the first portions
of the analytical reports and will continue approximately eight
weeks after receipt of the last analytical reports are received.
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The effective date of the Agreed Order is August 5, 1992. The Agreed Order stipulates

The field work, analysis, data validation, and report development tasks are expected to
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4. Draft Phase I RI report development will begin approximately four
weeks after data validation has begun and will be completed
approximately 16 weeks after the data validation task is complete.

5. The draft Phase I RI.Report will be provided to Ecology
immediately after completion.

6. The final Phase I RI Report will be provided to Ecology within 6

weeks of receipt of Ecology’s comments on the draft Phase I RI
Report.
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7 KEY PROJECT PERSONNEL AND COORDINATIO

The following organizations and individuals have key roles in this project.

Washington Department of Ecolo

Project Coordinator

PLP Group
Project Coordinator

Burlington Environmental Inc.

Project Manager
Assistant Project Manager

Remedial Investigation
Task Manager

Site Manager

Alternate Site Manager
Corporate Safety Officer
Site Safety Officer
Alternate Site Safety Officer
Quality Assurance Officer

Risk Assessment Task Manager

Guy J. Gregory

Marlys §. Palumbo

David R. Haddock

Ted J. Wall

William (Chip) V. Goodhue
Craig M. Maxeiner
William (Chip) V. Goodhue
Frank Gardner

Craig M. Maxeiner

John W, Dolan

Kathy A. Blaine

Barrie Selcoe

Figure 8 outlines the project structure and lines of communication.
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Figure 8

PHASE 1 REMEDIAL INVESTIGATION ORGANIZATIONAL CHART
PASCO LANDFILL
PASCO, WASHINGTON
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ACL
ARAR
ATSDR
BLM
BNRR
Burlington
CERCLA
CLP
COPC
DMP
DQO
Ecology
E&E
FR

FSP

HA
HASP
IRIS
IWMP
LOAEL
MCL
MCLG
MTCA
NCP
NGVD
NOAEL
NOEL

LIST OF ACRONYMS

Alternate Concentration Limit

Applicable or Relevant and Appropriate Requirements
Agency for Toxic Substances and Disease Registry
U.S. Bureau of Land Management

Burlington Northern Railroad

Burlington Environmental Ihcorporated

Comprehensive Environmental Response, Compensation and Liability Act

Contract Laboratory Program
Chemical of Potential Concern

Data Management Plan

Data Quality Objective

Washington Department of Ecology
Ecology and Environment, Inc.
Federal Register

Field Sampling Plan

Health Assessment

Health and Safety Plan

Integrated Risk Information System
Investigative Waste Management Plan
Lowest-Observed-Adverse-Effect-Level
Maximum Contaminant Level
Maximum Contaminant Level Goals
Model Toxics Control Act

National Contingency Plan

National Geodetic Vertical Datum
No-Observed-Adverse-Effect-Level
No-Observed-Effect-Level
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NWI
PCSM
PLP
PPP
PRA
PSL
QA/QC
QAPP
RCRA
RI/ES

SAP
SITE
TRIDEC
USEPA
voC
WAC
WDNR
WDW

LIST OF ACRONYMS, Continued

National Priority List

National Wetlands Inventory

Preliminary Conceptual Site Model

Potential Liable Party

Public Participation Plan

Preliminary Risk Assessment

Pasco Sanitary Landfill

Quality Assurance/Quality Control

Quality Assurance Project Plan

Resource Conservation and Recovery Act

Remedial Investigation/Feasibility Study

Resource Recovery Corporation |

Sampling and Analysis Plan

Superfund Innovative Technology Evaluation Program
Tri-City Industrial Development Council

U.S. Environmental Protection agency

Volatile Organic Compound

Washington Administrative Code

Washington State Department of National Resources

Washington State Departiment of Wildlife
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Correspondence Regarding Threatened or Endangered Species
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WASHINGTON STATE DEPARTMENT OF

Natural Resources

BRIAN BOYLE
Commissioner of Public Lands

OLYMPIA, WA 98504

June 29, 1992 RECEIVED
Q
Mattie Leuschen JuL 6 1982
Burlington Environmental Inc Burlinglon Eavirenonial Inc.
7440 West Marginal Way South Tacnnical Swivicus

Seattle WA 98108

SUBJECT: 'Remedia1 Investigation of the Pasco Landfill
TO9N R30E S15 & S22

We’ve searched the Natural Heritage Information System for information on
significant natural features in your study area. Currently, we have no
records for rare plants, high quality native wetlands or high quality native
plant communities in the vicinity of your project. Although we cannot confirm
the presence of rare plants within the defined area, neither can we confirm
their absence.

The Natural Heritage Information System is a cooperative effort between the
Department of Natural Resources’ Washington Natural Heritage Program and the
Department of Wildlife’s Nongame Program. The Washington Natural Heritage
Program is responsible for information on the state’s endangered, threatened,
and sensitive plants as well as high quality native plant communities and
wetlands. The Nongame Program manages and interprets data on wildlife species
of concern in the state. For information on animals of concern in the state,
please contact the Nongame Program, Washington Department of Wildlife, 600
Capitol Way North, Olympia, WA 98501-1091. _

The Natural Heritage Information System is not a complete inventory of
Washington’s natural features. Many areas of the state have never been
thoroughly surveyed. There may be significant natural features in your study
area that we don’t yet know about. This response should not be regarded as a
final statement on the natural features of the areas being considered and
doesn’t eliminate the need or responsibility for detailed on-site surveys.

I hope you’11l find this information helpful.

Sincerely,
Samdy T -

Sandy Norwood, Environmental Review Coordinator
Washington Natural Heritage Program

Division of Land & Water Conservation

PO Box 47047

Olympia, WA 98504-7047

(206) 753-2449

Equal Opportunity/Affirmative Action Employer




LRT SMITCH
Director
STATE OF WASHINGTON

. DEPARTMENT OF WILDLIFE

600 Capitol Way North e Olympia, Washington 98501-1091 e (206) 753-5700

Mattie Leuschen

Burlington Environmental, Inc.
7440 W. Marginal Way South
Seattle Wa. 98108

Dear Ms. Leuschen

In response to your data request of June 12, 1992, there was some
confusion about the information you needed. We had some trouble with
our Washington Rivers Information System Database, so I was holding
this project until we regolved the problem. But after talking with
Leah Knutsen on 7/10/92 we concluded the best source of information
for wetland and riparian zones would be the USFWS's National Wetlands
Inventory which the Wa. State Dept. of Ecolegy maintains. The DOE
contact will be Joan Velikanje (206)459 - 6202.

After reviewing the material within our Priority Habitat and Species
database (PHS), I have found no areas assigned as priority habitat at
this time. However, this may be due to the fact that this area is
schedualed to be surveyed this summer and fall and we haven't recieved
this information yet. The best way to find out if this area is
presently being considered for a priority habitat designation is to
contact Tracy Lloyd, the Region 2 area Biologist, at our Ephrata
office ((509) 456-4082).

Sincerely
John Talmadge ¢
Cartographer

JT:jt
cc: Johmr-Andrawa-



CURT SMITCH

. Director

STATE OF WASHINGTON
DEPARTMENT OF WILDLIFE

1540 Alder St N.W., Ephrata, WA 98823 Tei, (509) 754.4624

July 28, 1992

Mattia Lauschan

Burlington Environmantal Inc,
7440 West Marginal Way South
Seattla, WA 98108

Daar Ma. Leuschan:
Subject: Priority Habitat Designation - Pasco Land#ill

As we discussad on tha talaphone last waek, I was ahla to visit the
landfill sita today to evaluata the wildlifa habitat. Following is
a description of my observations:

Tha Pasco landfill site 1s almost entirely surroundsed by
agricultural fileids primarily irrigated alfalfa. Within the
area of the landrfill, the vegetation ias saverely impactad by
past activities including management of the landfill, grazing
and probably fires. There ias 1little occurrenca of native
plants on thae site. Some Sandberg’s bluegrass and Indian
riceqrass were found. The only shrub on the site was gray
rabbit brush. The majority of the vegetation is composed of
annual grasses and waads including cheat grass, tumble
mustard, Russian thistle and spaecies of knapwsad.

The area represents pocor quality wildlife habitat. Thare
could be 2-3 pairs burrowing owls, 1-2 pairs of long~billed
curlews and a small population of ring-necked pheasants
associated with the arasa. Although, no individuals of thasa
species were observed on this date. It is doubtful any
Washington ground squirrels use the site due to the low
quality of habitat. There likely is a small rodent
population associatad with the site especially along the
bordars adjacent to the irrigated fields. The rodants
would provida a prey base to the owls and to 3-4 species of
raptors that likely use the area as winter habitat. These
would include rough=-legged hawks, red-tailed hawks, northern
harriers and American kestrels.

The sits will likely continue to provida habitat for this
comnunity of wildlife as long as some open space is provided.
The quality of habitat could be improved as areas




Mattia Laeuschen 7=28=92
page 2

of the landfill are restored to a permanent cover of grasses
and poassible some shrubs. The S0il Conservation Services could
recommend plant species for ths soil type and rainfall of the
arsa. Artificial burrows would make the area mora
attractive for the burrowing owls.

I hope this informaticon is helpful and meets your needs. Please
faal to call if you have more questions (509) 754-4624.

Sincerealy
— 2 !, .
/SIoJ»W/
Ron Priasz

Habitat Biologiat
cc: Tracy Lloyd
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Mattie Leuschen

BURLINGTCN ENVIRONMENTAL INC.
7440 Yesz Marginal Way South
Seaccle, WA 98108

RE: DATA SEARCH - PASCO LANDFILL

Dear Ms. Leuschen:

P.0. Box 850, Ephrata, WA 98823.9699,

Natural Heritage Data Svscam

600 Capitol Way N :
Olympia, Washington 98501.1091

feel free to contact us at (206) 586.-1449.

Sincerely,

-—

Carmen Andonaegui, Biologisc
Nongame Data Systems

Enclosura

ca: Ron Friesz
Tracy Lloyd

Ve hope cthis presentation will be useful co you.
for your information only and i{s not to be construed as an official
Dapartmenc of Wildlife environmencal review of your project.
Department review and comment. mall environmentcal impact documents. to:
Vashingron Dapartment of Wildlife, Tracy Lloyd, Regional Habirat Program Manager,

Department of Wildlife . Nongame Program

We have completed a raviaw of our files for information on nongame species of
concérn {n the study area, The result of this review is presented in the
enclosed macerial. which summarizes the occurrance of special animals
reportaed within or adjacent to tha study area.

This response is provided

‘For official

If your offlice should publish or distribuce general informacion from the

enclosed material, please provide the Nongame Wildlifa Program with a drafe
of any document {n which information from the Natural Heritage Data System
{s incorporatad or referenced, and cice the System as follows:

The information providad is not to be taken as a complete Lnventory of che
projact araa and does noc eliminace the need or responsibilicy ro conduct

more thorough research. If you have further questions or concerns, please
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ENCLOsURE L
ELPMFNT OCCURRENCE SUMMARY
DTIRODUCTION

The Nacural Heritzge Data System wag aescablished by the Stace of Washington and
the Washingcon Nacural Heritage Program of the Nacture Conservaney. Is i
currently mai{ntained by che Herirage Program of the Vashingrean Dapartmant of
Natural Resources and by che Nongame Wildlife Program of che Washingeon
Depazement of Wildli<e. _

The dacabass {3 comprised of "element occurrancss.” An "elemenc” {3 a nacural
faature of parcicular intarast because Lt is exemplary, unique, or endangared
on a scacewlde or nacional basis. An elemanc can be a plant community, special
plant, or special animal species. an "element occurrenca® is s reportad or
confirzed locality of a native vegacacion community, or of significant habitac
for a planc or animal specias of concern. Information on element occurrences
In che sctace {s collacted from herbarium and museum specinang, scisncifis
licaracure. «<mowledgeable individuals, and fleld {nvescigations. This
{nformacion .s compilad in che Natural Hericzage Data Sysctam for use in land-use
planning ana evaluacing che status of Washington’s natural feacures.

This.enclasuce. suwmayizes-rhe-voecial animal accrrrencas rsvorrzgd uithin, 9v..,.
The Washingron Nactural Hericage Program manages similar informacion concerning
special plancs and plant communicias.

FOURMAT

The Element Occurrence Summary cabla liscs chose special animals 2hatv have peen
reportad to oceur in or adjacent to the area specified in your informacion
raquesc.

~ The Zirst columm liszs the U.S. Gaological Sarvice (USGS) copogranhic
quadrangle. '

- The second column lists cthe cownship, range, and secction.

- The third column, enciclad “conZ," (confirmacion), liscs a aode :
indicacting che specificity of the locacions recordad for each elemenc
gccurrenca. ) T o

c ' ODES

C = Zhe locacion of che element occurrance is known to within a l/6-mila
radius. In addition, the locality has been confirmed.

U = Tha location of tha alement occi:zencefis,known to wichin i;l/a;mila

~ - radiue, bue at this tima has nor been confirmad. - : ..

.= N = The locaction of tha elamant pcﬁur?énnéris known ta within a l-mila - - -
.- - radius. This informacion usually is derived from secondary sourcas, T
. - G - Tha elamane sccurfsnsa i3 knawn only o a general area. usually denoted

By a geographic nama. This informacion was derived from secondary

sources.

-
A




- The nexes colurm contains fedaral and state scacus {nformacion.

d

2TATUS CODES FOR STECTAL ANIMALS
EXRLANATION
FFDERAL ENDANGERED - A species in danger of extinccion

chroughout all or a significant porzion of {its range.

FENERAL THRFATYFNED - A spacias which i{s likely to become
andangered within che forasesabla fucure.

7 ] G - A species chat is a candidaca
for liscing under tha Eadangered Species Acz., U.S, Fish and
Wildlifa Servics has subastancial evidence to support liscing as
chrsdtansed and endangered species.

EEDERAL CANDIDATE CATEGORY 2 - A spacies that is a candidaca
for liscing under the Endangered Specxes Act. Liscing is
possibly appropriate buc conclusive information is lacking.

- A species thac was once
conaidarad for listing under the Endangered Specias Act which
is no longer being considsred,

FENERAL SENSITIVE - A specias chac is inforzally considered
a sensitira gpacias by tha U.S. Flsh and Wildlifa Sarvica,
Region One.

Tha state status given in the sacond columm under "flament Startus® (s basad on
status avaluacions conducctad by the Washington Departmenct of Wildlifa. Nongame

Program.

CaDE

 SE

EXDTANATION
STATZ FNDARGERFED - Wildlife Species nacive to the- scaca of

Wasningeon chac- ara sariousiy czhraacanaed.with excinccilon
bhruugnout: all or a sign;fi:anz srovarction of cheir ranges

WLTNAD £09.00300,  Endanmarad imacier ara Tavally dasimaran

Yasnington thac-ara likaly to Decome andangered Witiin the
foreseeanle fucura chroughout significanc portions of their
ranges within che stare without caoperative management oT cthe
removal of thraats. 'h.ea:anad Species ara’ legally designacad
in WAC 232-12-011.

sjazg_ggggzzzgg-- wildlifa 5pecias nacive to cha scaté of -

Waghingcon thac are vuluerabla or daclining and are--llkely to
becotte endangerad or thraacaned in a4 significanc portion of cheir

 ranges within tha svate-vithout cooperativa management ov tha - -

swavval of thrsaea. 9anaieiva apaciad ara lagally desigmarad in

WAC 232-12-011.
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- Wildlife spacies that ara undar reviaw by the
Dopnr::ant for possible listing ad endangered, thresacenad, or
gansitiva. A species will be considered for Staca Candidace
designacion .f sufficient sclencific aevidence suggescs chac ics
startus may meec criteria defined for endangered, chresacauned, or
sensicive in WAC 232-12-297. Currencly listed Stace Threacened or
Stata Sensitive Species may also be designatad as a Scaca Candidace
Species Lf their status is in quascion. Staca Candidatae Specties
vill be managed by che Departzenc, as needed, Zo ensure the Long-
carm survival of populacions in Washington. They are listad in WDW
Policy 4802.

a
O

STATE MONTTOR - Wildlifa species nacive to the Staca of Washington
thac: .

o

1) were at one time classified as endangered. ch:ea:enad. or
sensicive;

2) requirze habitac chac has limitad availabilily during some
portion of its lifa cycle; )

3) are indicators of environmancal qualicy;

4) requira further field investigarions to decarmine popuiacion
status;

$) have unresolved taxonomy which may bear upon their stacus
clasgificacion;

6) may be competing with and impacting octher spaecies of coucsrn:
ar

7) have significanc popular appeal.

-  state monitor specias will be managed by che dapartzenc. as
aeeded., to praventc them from becoming endangarad, threatened.

3r sensiczive. | R

Spacies already classified in a cacaegory chat provides adequaca
management emphasis, survay work, and daca maincenance (e.g., game
. animale, game birds, furbearers, ecc.) will noc be designaced as
~ - _State Momictor Species. Monicor species_are designated in Wildli.

Policy 403.

[

If coda column-is blank thiz species is cur—enzly undar consideration- for -
classification as ei:har endangarnd thraataned.,sensicivn or monitor.

~ - In the £ou:th column uhe aninnl speciea 13- ﬂamed

-3-

|
:
]
)




RE: SPECIES OF OONCERN - PASQD LANDFILL

~---Stabtus—- .
Quad Name T R S Oonf. Fed. State Elanent Name Cx " O
PASQD 7.5 09N 30E 21 C SC Athene aunjcularia ' B 4\ 182-
4611921 Burrowing owl ' - .
PASQO 7.5 09N 1J0E 27 C SC Athene aunicularia B q" 251-
4611921 : Burrowing owl !






